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ERRATA. 


Page 25, second table (October 1915), the line of figures opposite “ Milk ” should be read 
Seah as referring to “ Bread ” in the next line. 
Page 37, line 9, for “to equal” read “to be equal.” 


“Page 51, last line of third table, column “ Calories,” for 2,558°2 read 2,458°2. 


NOTE. - 


- Pages 40, line 28, “British Army active service” refers to “Army Report” (c.d. 1782), 


Lieut.-Colonel Melville’s Commission, p, 40, para. 18. 
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PRISON DIETS COMMITTEE. 


INTERIM REPORT. 


CIRCUMSTANCES LEADING TO THE APPOINTMENTJOF THE{COMMITTEE. 


1. Attention was called to the question of the prison dietary in the early part of 1914, 
when it was, observed that the cost of feeding 14,000 prisoners was nearly L.E. 70,000, 
or slightly under L.E.5 per head, compared with less than L.E.2 per head in India.* 
The question arose whether the high cost of the Egyptian diet could be justified, especially 
when the chief factor in the cost was found to be the inclusion of meat in the diet on a liberal 
scale, nearly ten ounces (about seven ounces of meat and three ounces of bone) being pur- 
chased four times a week for each convict on hard labour. This largely exceeds in fre- 
quency and amount the meat habitually consumed by the class from which the bulk of the 
prisoners is drawn, and is said to be one of the causes which detract from the deterrent 
effect of prison life in this country. In his Report for 1913 the Judicial Adviser, referring 
to the prevalence of crime, remarks: ‘‘ Imprisonment, since it carries no social stigma, 
is no real deterrent. The work is no harder than the fel/ldh is accustomed to perform in 
the fields,the food and accommodation infinitely better.” 

While no one would propose to add underfeeding to the punishment of well-behaved 
prisoners, it is clearly indefensible to add to prison fare anything which is a luxury to the 
majority of the population. The law-abiding section of the community should not be taxed 
to provide for the lawless luxuries which they cannot afford for themselves. 

In these circumstances an investigation was pruma facie required, and it was decided 
to appoint a Committee. 


COMPOSITION OF THE COMMITTEE. 


2. The Committee was constituted on March 1, 1914, the members being :— 
Mr. H. Hiaas, Preszdent. 

Mr. R. E. Monrerra-Smirn. 

Dr. R. G. Krrron, P.M.O., Prisons Department. 

MowAMMED Qotry Bry, Sub-Inspector General, Prisons Department, 
Mr. A. Lucas, Director of the Analytical Laboratory. 


Dr. W. H. Wrtson, Prof. Physiology at the School of Medicine, Qasr el Aini, and 
Mr, J. I. Craie, Controller of the Statistical Department, were subsequently added 
to the Committee. 





REASONS CALLING FOR AN INTERIM REPORT. 


3. It was hoped that the Sub-Committee would have been able to agree upon an 
alternative diet which would have been at once economical and sufficient. On its failure 
to arrive at a unanimous conclusion it was thought desirable to test by experiment alter- 
native diets. Considerable time must elapse before the results of this experiment, which 
will form the subject of a final report, are available. In the meantime, we have decided to 
present this Interim Report, which places on record the scientific and other data collected 
in the course of our work, in the hope that they will be found of value to other Departments, 
e.g. the Ministry of Education, the Department of Public Health, the Lunacy Department, 
and, possibly, the Army, which have food problems to consider. 


* The latest figures available for India referred to 1910. 


HISTORY OF THE EXISTING DIETS. 


4. Attention was first drawn to the insufficiency of the then existing diets in 1895. 
It was decided in 1902 to appoint a Commission to study the question, but owing to the — 
outbreak of cholera which took place in that year, the Commission dissolved without 
reporting. 

At the close of the year, however, new diets, which are still in force, were drawn up 
by Dr. Kirton, and were introduced in 1905. 


These are four in number, excluding hospital and other special diets :— 


(a) A Bread Ration, served to Markaz prisoners and to pontervenasn. prisoners 1n 
Cairo for a period not exceeding one week. 

The attention of the Committee has been called to the fact that prisoners 
in Markazes may be kept on this diet for periods as long as three months. For 
so long a period this ration is physiologically inadequate. 

(b) Diet No. 1, for non-labour prisoners. 


(c) Diet No. II, for ordinary-labour prisoners. 
(d) Diet No. Ill, for hard-labour convicts. 


The present composition and cost of these diets, according to the contracts which 
expired in June 1914, is as follows :—- 














No. I. | No. IL. | No. IIL 

Dirhems. | Dirhems. Dirhems. 

Bread . FRED AY ZOTEEIED, 7 250 300 300 
CES STN ER cated i ae 6 8 8 
MGS GA Ree sca Sete () 10 38 
Lentils BPs te Cone fee 24 24 18 
Boanine hoec' ) cine saeco re 24 24 24 
Rice 2 ager eee ak foes ree 15 10 18 
Onions ~, oe 4 4 4 
Vegetables : and ‘fr “ai = ow 32 94 
Salht vibe gach. .£ Moe 4 4 4 
Duqqa... ahs, Top tyres Tibia 1 1 
Costea, ) 2290 Ree Soc ae 4° 884 6° 459 

















Prior to 1900 the health of the prisoners was very reared We and outbreaks of 
infectious disease were frequent. 

After 1905 the death-rate considerably abated, and Dr. Kirtow 4 is Of opinion that when 
due allowance has been made for all other factors the improved diet was the main cause 
of the drop in mortality. The other members of the Committee are unable to dissociate 
the operation of the different new and important hygienic factors which came into play 
about 1905, but they see no reason to fear that such an alteration in the diets as they 
propose will lead to a recrudescence of disease. 


GUIDING PRINCIPLES OF THE COMMITTEE’S PROCEEDINGS. 


5. The Committee was struck at the outset with the anomaly of feeding prisoners 
to so large an extent on meat, which to Egyptians of the class to which prisoners in general - 
belong is a luxury. 

The cost of meat is high—more than one-third of the total cost of Diet No. III. 

The dietary now in use is based on the analogy of European and American practice. 
The analogy is a bad one. The Egyptian diet should-be based on Egyptian habits with 
due regard to climatic differences. , 


ey as 


We have adopted as our guiding principle that the fare of prisoners, while sufficient 
to satisfy all physiological requirements, should be (a) consonant with the food habits of 
the general population, and (b) economical. 

Preliminary enquiries, collected from various sources, satisfied us that there is no 
ground in habit for giving meat four times a week. 


SCIENTIFIC ASPECTS OF THE CASE. 


G. We were next led to consider the physiological requirements of the case, z.e. what 
nourishment is essential to maintain the health of prisoners doing different classes of work. 

In constructing a diet five considerations must be borne in mind: (i) energy value, 
z.e. the number of calories (heat units) provided by the food to replace the energy expended 
in doing work; (11) protein content, z.c. the extent to which it provides tissue-building 
material; (ii) bulk; (iv) digestibility ; and (v) cost. 

It may be stated generally that the difficulty is to provide sufficient protein at a 
reasonable cost. If that is done, the food will usually contain sufficient fats and carbo- 
hydrates (energy-producing substances).. In this connection the total bulk and com- 
position of the diet offered is important, as the wastage through non-absorption becomes 
disproportionately great when the amount of food consumed is excessive or the elements 
are ill-assorted. 

The degree to which the proteins contained in the food are absorbed into the system, and 
the biological value of the protein taken up, vary with the source of the protein, 7.c. the 
kind of food from which it is derived. 

As stated above, the solution of the problem, what the most satisfactory diet is, depends | 
upon the value of the protein which the body absorbs from it, and this.is unfortunately 
the question upon which physiologists are most at variance. Further, the majority of 
the experiments in this connection have been made on Europeans of different food habits 
and of greater average weight than the inhabitants of this country and under different 
climatic conditions. The correction which should be made in adopting their figures is 
open to discussion. 

The Committee having carefully studied the reports drawn up by Major McKay, of 
the Indian Medical Service, who was instructed to consider the possibility of introducing 
modifications into the existing Indian gaol dietaries, requested Dr. Wilson to draw up a 
note on the physiological value of the existing HKgyptian diets. 

The composition and physiological value of these is set out in Appendix IV, page 19, 
which shows that Diets Nos. II and III have a value of 2,846 calories and 2,911 calories 
respectively, with 82 grammes and 95-6 grammes of available protein, and contains 
suggestions for improving the diets while reducing their cost. 

Attention is also invited to the tables in Appendix V, page 24, showing comparative 
prices and food values. 

The question being a contentious one, further expert consideration was felt to be 
desirable. 

A Sub-Committee consisting of Dr. Wilson, Dr. Kirton, and Mr. Lucas was therefore 
requested to report on the following points :— 


(a) The sufficiency of the existing diets. 
(6) Could any economy be made on any of them by the use of other food materials ? 


(c) Are the existing food materials suitable, and are they prepared in the most 
suitable manner ? 

(d) Should a determination of the nitrogen absorption under the existing diets be 
made ? 


lls Mote 


The Sub-Committee was appointed on March 30, and on June 17 a memorandum 
drawn up by Dr. Wilson was presented to the Committee. This deals with the energy 
equivalent of different classes of prison labour, the energy value expressed in calories 
which should be contained in the diet, the minimum amount of available protein, and 
its sources, together with sundry observations on the’ preparation of the food, especially 
the bread, and a recommendation to employ the flour of the soya bean (Appendix VI, 
page 28). . | 

Soya bean flour is not an article of food among the people, and although the suggestion 
may be considered with advantage at a later date, the Committee thought it desirable 
to confine its recommendations of a new dietary to ingredients already sanctioned by 
habit. | ; 

As a result of his investigations Dr. Wilson was prepared to recommend the adoption 
of modified diets without experiment. His memorandum (Appendix VI, page 28) did 
not, however, receive the full assent of the other members of the Sub-Committee, and it 
was decided in consequence that an experiment with modified diets should be carried out. 

The Sub-Committee was agreed that the energy value of Diets Nos. II and III should 
be 2,750 and 3,200 calories respectively, with available protein of a biological value of 
not less than forty and forty-five grammes, on the basis of a labour output estimated at 
60,000 kilogramme-metres for prisoners receiving Diet No. II, and 120,000 kilogramme- 
metres for those receiving Diet No. III. | 

The conditions of the experiment and the composition of the diets to be used were 
then decided upon. The experiment was to be carried out under strict medical super- 
vision, for which Dr. Wilson was to be responsible. 


7. Financial authority for the expenditure to be incurred was obtained. 


8. The current season was deemed unsuitable for the experiment. Observations 
confined to the hot season would not be conclusive. The prison authorities were hard 
pressed by an outbreak of fever and by demands for assisting the military. It was there- 
fore desired that the experiment might be postponed till September. The current contracts 
ran until March 31 following, but the experiment would be carried far enough to yield 
evidence in good time for the budget of 1916. 


9. The data now collected appear to the Committee to be sufficiently valuable to be 
put on permanent record, and they recommend that they should be printed and distributed 
to Departments concerned. 


10. Papers relating to the proposed experiment will be found in Appendix VII, page 58. 


11. The Committee desires to express its sense of the deep obligation under which 
it lies to Dr. Wilson, whose work for the Committee has been of a particularly arduous 
nature. The special knowledge which he has put unstintedly at our disposal has been 
of the greatest value to us in our investigation. 


Cairo, July 6, 1915. Henry Hiaes. 
R. E. MonteituH-SMItTH. 
A. Lucas. 
Jo 4. CRAIG. 
W. H. Witson. 


E. Gascoigne Hoae, 
Secretary. 


NOTE BY DR. KIRTON. 


T am not in full agreement with the Interim Report. 


Paragraph 1 is misleading :— 
(a) The comparative cost in Egypt and India of the various articles used in the diets, is not 
shown, 
(6) One gets the idea that the bulk of the prison population receive seven ounces of meat, 
four times a week. 


This it not so, only convict prisoners, doing the hardest labour, receive this at Tura and Abu 
‘Zaabal Prisons (Labour-Quarries). 

Approximately this means about 2,000 prisoners (in 1914). 

The rest of the prisoners (convicts and others) who are rationed receive No. 1 or No. 2 diet, or a 
bread ration (for amounts see page 2, Interim Report) ; of course this does not include those in Hospital. 


(c) I do not consider meat a luxury. 


In the years following the introduction of the present diets, the total number of admissions fell. 

The attention of the Committee has been focussed on meat, but I consider that a mixed diet (7.e. 
derived from animal and vegetable sources) is desirable. I understand a considerable number of the 
‘poorer natives take meat once a week (on market day), not to mention such articles as milk, cheese, etc. 

From administrative reasons it has been found difficult to give animal food of protein nature, other 
‘than in the form of meat. 

In paragraph 4, I do not know what “ different new and important hygienic factors came into 
play ” about 1905. A number of factors came into play two or three years earlier, and it must be to 
these the Interim Report refers. . 

I do not agree with the first portion of paragraph 5, but my remarks above practically cover the 
part I am not in agreement with, 

I am in substantial agreement with the rest of the Report and would especially emphasize my 
admiration for the vast amount of work Dr. Wilson has done. 


(Signed): R. G. Kirton. 


Note.—Mohammed Bey Kotby agrees with this note. 
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APPENDIX I. 


NOTE ON PRISON DIET. 


The earliest report I have come across in connection with food of Egyptian prisoners is a memo 
of 1895 from Mr. Graham, now Director-General, Department of Public Health, but then S.M.O., 
Suakin, The object of this memo was to obtain a better diet for the civil convicts (see Table I) in order to 
improve their general health and their ability to work. He concluded that the ration then issued was 
not sufficient for the maintenance of good physical condition on any other than light labour. The diet 
suggested was practically the soldiers’ ration with an addition of fifty dirhems of bread and twenty- 
seven dirhems of potatoes (ten dirhems roughly equals one ounce). 

In the year 1898 there were notes from the Inspector-General of Prisons and Director-General, 
Sanitary Department, animadverting on the insufficiency of the dietary and of its total absence in many 
prisons. 

About the same time Professor Wilson, of Qasr el ‘Aini Medical School, sent in reports on relapsing 
fever, and proposals for diets (Table I). As far as I can gather there was no special report from the 
late P.M.O. Prisons on diets, although a new scale of diets was drafted and put in practice during his 
tenure of office. 

In 1902 a Commission was again formed to consider prison diets. Owing, however, to the cholera 
epidemic, the Commission was dissolved. At the end of this year I reported on the diets and proposed 
improved scales of diets. Chiefly owing to financial reasons, these were not put in force until 1905. 
But after 1903, it was arranged that no prisoner should be kept on the “ non-labour’”’ diet for more than 
one month. With some alterations the dietary proposed in 1902 and put in force in 1905 is that of 
to-day. The chief alteration and one which reduced the cost (it was estimated at the time that there 
would be a saving of L.K. 878 on the year’s outlay) was the substitution of fifty dirhems more bread in 
Diets Nos. I and II (originally bread 200 and 250 dirhems respectively) for four and eight dirhems of 
cheese. In Diet No. III the bread was not increased, but the rice was increased from four to twelve 
dirhems to replace the cheese. 

In my opinion this change in the diets, although it to a certain extent increased their potential 
value and made them appear slightly more nutritious, lessened their value, especially in Diets Nos. I 
and II, and for this reason, Diet No. I has now no ingredients derived from animal sources, and the 

quantity in Diet No. II is considerably lessened. 
3 Since 1909 millet bread (price at Tura seven and 7,5 milliemes per oke, wheat bread 104 milliemes) 
has been substituted for wheat bread at Beni Suef. Since 1911 millet bread has been substituted at 
Tura, Abu Zaabal, Delta, and Cairo prisons. , 

In the present: year it will be supplied to Alexandria and Assiit prisons. So the price of bread has 
been and will be reduced (and also its proteid value slightly), but the price of millet is nsing. 


Prisoners now on Diet No. I remain on it, itrespective of the length of sentence. 


1A 


There appears to have been a slightly different diet supplied to Tura, Giza (and women’s) prisons 
about 1899 and also another dietary scale suggested. I have not, however, included these, as there was 
very little information to be had. 


Table I therefore shows the following dietaries :— 


(1) Civil convicts, Suakin 1895, and Graham’s proposed diet. 


(2) Egyptian prison diets shown in Prison Regulations of 1899 with Wilson’s proposed diets. It 
will be seen that the actual prison dietaries were based on Wilson’s on a considerably reduced 
scale. 


(5) Diets found in Prison Regulations of 1902, “* Parker’s Diets.” 
(4) Present diets. ) 
(5) Diet of Army in peace. 


ae ee 
It will be seen that practically we have four diets :— 


(a) The bread diet given to indigent prisoners in Markaz prisons, and also for a week to contraven- 
tion prisoners in Cairo. As prisoners are now confined in Markaz prisons for a period up to 
three months, I have already called attention to the necessity of giving them a more liberal diet. 


(b) Non-labour diet given to unemployed prisoners; but these prisoners really do a certain amount 
of work (cleaning cells, wool spinning, etc.). 


(c) Industrial diet for less active work than (d); but in a number of the trades, e.g. blacksmith’s, 
bread making (mixing), the work is certainly severe. 


(d) Hard labour diet given only to convicts employed on third class labour and prisoners in central 
prisons employed on earth work—if sanctioned by the Inspector-General. ; 


There is a considerable resemblance between the three ‘‘ hard labour ” diets, viz. Graham’s, Wilson’s 
and the existing one. . 

All these dietary scales have been made out quite independently. Wilson’s industrial and his other 
diet for prisoners “up to a month” are more generous than our present diets in the supply of animal 
food. So also is Graham’s “ hard labour” in this particular, as the large proportion of fat is obtained 
from butter, 7.e. from an animal source. 

It will be seen that our “ hard labour” diet is more generous than that of the Army in peace time 
(theoretically only, as our bread is millet, and there is considerably less absorption than from wheat bread; 
see “Scientific Memoirs,” No. 8, of the Government of India), This is the case in practically all prison 
dietaries, and is so in order to provide the fuel necessary for labour. The peace diet of armies is calculated 
on the basis of a man with light or moderate labour; even in peace time I understand that Egyptian 
soldiers on special work get an extra fiftv dirhems of bread. On active service and in war time special 
dietaries are given, subject of course to the exigencies of war. 

The soldier can purchase extra food—the prisoners cannot (2.e. the Egyptian prisoners). 

In the Egyptian soldier’s diet, he gets butter (with a little palm oil); the convict and other prisoners 
get a vegetable oi] which is by no means appreciated. - In fact, the amount had to be decreased owing 
to complaints. In 1910 the oil cost thirty-nine milliemes per oke, whilst the soldier’s butter cost eighty- 
eight milliemes the oke. 

Practically all prisoners taking the hard labour diet now have millet bread, and this so reduces the 
price that the cost of this ration works out at a fraction of a millieme less than the soldier’s ration (see 
Table ITI). 

Table II shows approximately the theoretical values of the various diets in force. Values are also 
shown of English, Scotch, French, and Indian prison dietaries, with some examples of English Army 
diets in peace. It will be seen: (1) that the English and Scotch dietaries compare a good deal more favour- 
ably with the English Army ration than ours do with the Egyptian Army ration, and this table does 
not show the far larger proportion there is of animal] food in these diets compared with Egyptian prison 
diets ; (2) that the prison dietaries of other nations are superior to those of Egyptian- prisons. 

In considering Egyptian prison diets, it must be remembered that they consist wholly or very largely 
of food derived from vegetable sources, wiz. :— 


Diet No. I, animal food: nil. 
Diet No. I, animal food: six per cent proteids, three per cent fats, nil starches. 


Diet No. III, animal food: eighteen per cent proteids, ten per cent fats, nil starches. 


That is to say the amount lost by non-absorption is greater in the case of our Egyptian prison 
dietaries than is that of other nations. 

Table II, to which reference has already been made, shows the daily cost of the various diets; the 
cost of fuel, ete., is not included. 

In 1902 (see Prisons Report) I gave a résumé of the reasons why food and the various kinds of food 
were necessary. ood is necessary to repair wear and tear, to supply energy for the work, and to furnish 
heat for the body: ‘internal work’; to furnish energy for performance of labour: “external work.” 
Food consists of : (1) water; (2) salts; (3) proteids or nitrogen containing foods; (4) fats; (5) starches. 

It is not necessary to discuss water and salts, which are indispensable. Proteids are indispensable 
as they are the only foods containing nitrogen (needed to build up the tissues of the body). 

It would, however, be a very expensive and wasteful diet which only contained proteids, as not only 
would there be too much nitrogen, but the work entailed on the body in getting rid of the excess would 
be considerable and lead to exhaustion and disease of the special organs concerned. 


oo. 


Fats and starches are to a certain extent interchangeable; owing to their bulk, however, more than a 
certain amount of starchy foods cannot be taken (550 to 650 grammes about) ; starches are more digestible, 
bulkier, and of less energy value than fats (see Table II). Fats are dearer than starches. They (fats 
and starches) are used to save the proteids from being used for other than their special functions, and to 
supply what energy is required besides that supplied by the consumption of the proteids. 

As regards work, it is a well known fact that, however perfect the machine, for the work done, a 
considerable amount of energy of the fuel (food) is lost in the form of heat. The work done by a steam 
engine at most represents only one-eighth of the potential energy of its fuel. 

“In the case of the human body it represents about one-sixth. Certain standards have been laid 
down showing what amount of potential energy is necessary in the food, e.g. for man without muscular 
work; with light work, and so on, the amount of potential energy (generally expressed in calories) increasing 
with the amount of work and allowing for the inevitable loss of five-sixths of its potential value. 

Why is it there have been so many memos and reports on the prison dietaries ? The answer is not 
far to seek. Formerly the prisoners were decimated by disease, and ill-health was prevalent amongst 
them. ‘ 

At Tura Convicts Prison the average mortality per thousand for the ten years ending 1900 was 
eighty-two. In some years this rate had been considerably exceeded. 

The general prison death-rate was high, and if one compared it with the outside mortality at the 
same ages as the prison population, it proved to be still higher (corrected mortality). 

Infectious diseases were almost endemic, and although due allowance must be given to other causes, 
overcrowding insanitary dwellings, etc., still insufficient food and consequent weakening of the body 
prepares a very suitable soil for entrance of disease. 

General debility, tuberculosis, scurvy, etc., were all writing their warning on the wall. Moreover, 
as many prisoners stayed but a comparatively short time, any results of underfeeding did not necessarily 
show in prison. 

It was in order to maintain the prisoners in good health that the present diets were introduced, 
Care was taken to prevent them being too liberal and also as far as possible to give only cheap foods. 


The following mortality figures should be studied :— 
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That is to say that since the introduction of the new diets, the total death-rate, and the death-rate 
excluding infectious diseases, has been considerably lower than it was before. 





* Parker’s diets introduced to Central Prisons. First year in which attempt made to feed all prisoners in Convict 
Central Prisons. 

+ Existing diets introduced. 

~ Millet bread introduced at Beni Suef. 
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And this cannot all be laid down to other improved sanitary conditions, for, although all new central 
prisons were only completed in 1905, seven of them were practically completed in 1903, and Tura prison, 
as regards the prisoner’s blocks, had been completed some years. Nor was overcrowding diminished. 
In fact, the average population of the last period was considerably greater than that of the earlier period. 

It must. be clearly understood that diet alone will not stop the. spread of infectious diseases nor 
obviate the evils of overcrowding. In 1909 and 1910 I called attention to the fact that the death-rate 
from pulmunary tuberculosis, “consumption,” which had fallen considerably after the introduction of 
the existing dietary, was again on the rise. I pointed out that the overcrowded state of the prison must 
be reckoned as a factor in this. Here are the figures which I can reasonably give as showing the favourable 
effect of the existing dietary as well as a warning against overcrowding :— 














Mortality Number of released 
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Average Population} Grounds suffering 
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In conclusion, it is now agreed that prisoners should be sufficiently fed, and that the diet (except 
in cases of very short sentences and as a severe and temporary disciplinary measure) should form no 
part of the penal system. 

From an economical point of view, if you want to get work out of a prisoner, you must give him a 
sufficient supply of food. 

No one knowing the amount of fuel (food) required for an engine to do a certain task, would suggest 
that the engine must do the work on half the amount. With underfeeding there is incréased susceptibility 
to disease and also actual disease. 

If there is excessive illness in a prison, not only is there the loss entailed by lessened output of work, 
but there is the disarrangement of the prison routine and discipline, the extra cost of the treatment, 
etc., difficulties scarcely realized by those not familiar with the administration of large institutions. 

Finally ill-health to any extent amongst the prison population is always a menace to the public 
health outside. 


(Signed): R. G. Kirton, 
4 P.M.O. 


January 16, 1912. 


* Introduction of dietary. 

+ Note that for two years following introduction of improved dietary the average prison population dropped (see also 
yearly total admissions). 

{ Millet bread introduced. 
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TaBLe I].—Table showing approximately Constituents and Energy Value expressed’ 
in Calories of certain Diets. 


The calories = amount of heat necessary to raise one litre of water 1° centigrade :— 


1 gramme of Proteid on burning produces 4°1 calories. 
1 re of Fat mn a ae - 

1 “i of Starch - 4°] 5 
Weights stated in grammes. 

No allowance made for non absorption of food which is greater in vegetable than mixed diet, 
consequently Egyptian diets appear better than they should, compared with Egyptian Army diets,. 
eg. butter from animal source (except in case of hard labour diet), meat. So also in European 
prison diets, but not so much as in case of Egyptian prison diets. 





























caer a oe Value 
Proteid. Fats. Starches. ime Galortan: 
; Prisoners. Bread diet... ... ... 39 Lh Ay 8390 “1,861 
| Non labour ef, i.ieezeene be eees 79 33 506 2,702 
Leypt... (lig bour “Lt o> a oe eae tee 92 43 572 3,122 
| Fiurd lehour- cc. tg sae maou tnc|| 3 be 48 572 3,230 
Army inpeace time ...° ... %.. 116°6* 39°35 512°05 2,491 
Standard extracted, Male prisoners unemployed aie 90) 30 440 2,400 
from Dunlop report) ,._- ‘ ss if ff 
: t ; fonvicts less active le Ce anphtas 20 50 . 3,2 
on prison dietaries. Convicts less active labour : 12 ) 550 3,200 
Scotch. ' Convicts more active labour — ... 150 65 5d0 3, 500° 
Male light labour, Seoteh ... ... 153°98 50°62 536° 08 3,300: 
: Male light labour, English... ... 141°47 59°25 546°68 3,373 
Actual diets Se atch 165-44 bord P | 5 ee 
Coen ¢: bo" D6 * 5 66 3,029 
Male hard labour ... : : leet ‘ 
/ English... 177°46 86°08 641°56 4,159 
English soldier in peace time receives (1) free issue 
of 12 oz. meat and 1 Ib. bread, calori value 1515.\ | tA. Typical diets supplied for 
(2) In addition 3d. a day which is posted. (3) What (1) and (2) at Aldershot. 2,909 
he likes to spend from his pocket in food. But at cot (| , B. CeIn Thai a 
eign price on for service and in India (1) the meat is {| +77 “re *ME AMG... ee eee wee 3,116 
increased to 1 lb., making the value of (1) up to 1636/ | ¢¢, |. “ biker f 3,090 
calories. 
Values of other prison dietaries  ...0 00.0 40.0 wee one = _ — — 
French ... iN cre NR a PR ets ET el Ate Se 104 * || = — 2.00" 
4 ‘oe j Bengal ordinary, SealeI ... ... 100 ¥ 24 651 3,302 
engal Jatis ... ‘ = Aone = 
)} Bengal ordinary, SealeIT ... ...) 113 ** 25 695 3,544 
Behor ordinary, Scale I-6> 4.0.00... wee eee eee ee | From ld | From 27 | From 666.| From 3,452: 
to 128 to 46 to 739 to 3,970 
* Qasr el SAini, “ Report on Diets,’ 1902. 
+ A.—Breakfast: fried liver 6 0z., bread 6 0z., tea and sugar. 2) 
Dinner: beef 53 o0z., pease soup 73 0z., potatoes 16 oz., bread 5 oz. 
Tea: bread 4 0z., dripping 1 oz. 
Supper: porridge 2 oz., sugar. 
t B.—Breakfast : fried bacon 3 0z., bread 7 oz., tea and sugar. N i il » di 
Dinner: meat 5 oz., or Irish stew, including haricot beans and lentils 14 0z., Note that all these diets con-- 
potatoes 10 oz., bread 5 oz. tain a considerable quantity of 
; ? { food delivered from animal 


Tea: bread 4 0z., jam, tea, sugar. 
Supper: fish and potato pie, 8 oz. 
§ C.—Breakfast: bacon 3 0z., eggs 2, bread 4 oz., tea and sugar. 
Dinner: beef 53 o0z., Yorkshire pudding 4 0z., potatoes 8 oz., bread 4 oz. 
Tea: currant cake 5 oz., tea and sugar. | 
Supper: curried fish 4 0z., bread 3 oz. 
|| This is the value of the diet without canteen allowance, riz. 14 lbs. of bread to two meals a day; morning meal, vege- 
table soup; evening meal, plate of vegetables. Meat given on Sundays and féte days, and on Thursdays in case of long’ 
sentence prisoners. A supplement of bread of special quality is served with the soup. From the canteen he can 
purchase 1} lbs. of bread daily, and a portion of potatoes, cheese, butter, milk, salad, fruits, beef. He must not buy 
more than 20 centimes’ worth of bread nor 15 centimes’ worth of the other articles, and by these allowances the diet 
is made ample. By the extra alone the proteids can be brought up to 170 grammes and ‘the energy value in calories 
to 4000. The French prisoner is paid for his work. 
4 The average weight of the Bengal and Behor prisoners in about 50 kilos., that of the Egyptian prisoner a little over 
60 kilos. Besides these diets, there are also a number of permission diets. 
** Apart from these energy values, ete., these and the other prison diets are much more varied than are the Egyptian 
prison diets, a matter of importance in the case of long term prisoners. 
N.B.—These are the theoretical values; the actual yalues can only be obtained by finding out and substracting the loss. 
from non-absoption. Hence a diet with a higher theoretical value may actually, owing to loss by non-absorption, be- 
of much less value than one which is of lower (theoretical) caloric value. 


sources. 
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: APPENDIX II. 


THE FOOD OF BEDOUIN. 


Two varieties of bread are eaten, one known as khobs or himsh, the other as goorse. The former 
a thin flat cake roughly a foot in length and nine inches across and about half a centimetre thick. The 
sample I obtained weighed when dried 175 grammes, when fresh probably 250 (7.e. supposing it contained 
thirty-five per cent water). 

This bread is made of a mixture of dura and wheat flour, two of former to one of latter. It is: 
apparently very slightly leavened. The bread is baked on an iron plate over the fire. 

Three loaves are eaten daily. 

The other variety of bread is used on desert journeys. It is a flat cake very slightly leavened, made 
usually from wheaten meal. Its size is about seven inches in diametre, thickness about two centimetres. 
The weight of a sample (dried) was 298 grammes. Weight when fresh probably 400 grammes. 

Three loaves are eaten. 

This bread is cooked by burying in the sand underneath the fire used for preparing other food. 

The Bedouin, to whom the note refers, own goats and camels, and live on the borders of the desert: 
near the cultivated land. They cultivate a certain amount of dura from which the meal is obtained 
by grinding in one of the small stone hand-mills common in Egypt. The wheat is purchased. 

The flour contains the greater part of the grain, but not all; after grinding it is sifted, and no doubt. 
the coarse bran removed, the siftings not being used in making the bread, except a little which is used 
for powdering the surface of the uncooked loaves. The bread has a brownish grey colour. 

On desert marches the flour is carried in a bag; about a kéla* sufficing for three men for four days. 
(Detail not certain). 

My informant tells me that he and many of his friends often drink as much as four and a half rotls. 
of milk daily, in three parts, at the morning, mid-day, and evening meals; but that he is personally 
fond of milk and perhaps drinks more than other people. There is no doubt, however, that the Bedowin 
use a considerable amount of milk. 

Meat is eaten about once a week. Amount vague. A mixture of lentils, onions, and some butter is. 
eaten twice or three times a week. The lentils being first boiled, the onion cooked with the butter, the 
whole being mixed when the lentils are soft. 

Rice is eaten in considerable quantity, boiled with milk or milk and water, salt being added and 
sometimes butter—no sugar. Cheese appears to be eaten occasionally. 

Butter, or semna, is eaten in considerable quantity. My informant, who confessed to liking butter,. 
states that he eats half a rotlt of butter or a quarter of a rotl of semna daily. Oil is not used. 

He thinks most people eat less butter than he does. Beans are seldom eaten. 

The diet seems to be a rich one, but it is difficult to say definitely as the quantities are of course 
unreliable and rather vague. | 


The most interesting points are :— 
(1) The large use of rice. 


(2) The meat is eaten only once a fortnight in summer, and lentils are very seldom eaten in hot: 
weather, being replaced by rice. Butter and semna are eaten to a less extent in hot weather than in cold. . 


The cutting out of lentils and diminution in the meat accords with statements I have received 

regarding the smaller use of beans in the hot weather in Egypt. This is of considerable interest in view 
of the known increase in the heat production induced by proteins. 

My Bedouin informant tells me that lentils and meat cause sweating and thirst if eaten in hot weather.. 

This is quite in agreement with what might be expected theoretically. It suggests what I should be 

inclined to propose, if found feasible, that a definite hot and cold weather dietary should be introduced. 

I have to thank Miss N. Baird for her help in obtaining the information detailed above. | 


(Signed): W. H. Wiison. 








* Kéla about 1&8 lbs. 
+ Rotl wy 1 lb. 


APPENDIX III. 


NOTE ON TWO FAMILY BUDGETS. 


A B 


Strong healthy man. Weight 168 lbs. Not very robust man. Weight 128 lbs. 


A carter. 
Family: wife, children, six years and two years. 
Counted as three adults (includes the man). 


A carter. 

Family : wife, children, five. years, three years 
and five months. Counted as three adults 
(includes the man). 


Wages: 200 P.T. a month, 60 P.T. bakshish. 
Does not save. Occasionally assisted by his father. 


Wages: 240 P.T. a month, 30 P.T. bakshish. 
Saves some money and sends money to his father. 


The men purchase their breakfast and midday meal outside after going to work. 


Supper at home. Man assumed to use about one-fifth of cereales, one third other articles. 












































A | B 
Du 25. 2a | a ee 
COMPONENT. St 5 g : 22 Ze 5 : : : E 
oie 4 (8 ollok |... hae) ne oe 
* ye: lige Paks 
Wheat 2 kélas. 94 | 1,048 210 || 4 kélas. 48 | 2,086 417 
Tage Secale EON IMD, lita tre | Me i a3 S0) 833 167 — — — a 
Meat 8 rotls 32 120 40 || 8 rotls 24 120 40) 
(mutton). (beef). 
Semna 2 rotls. 14. 30 10 || 2 ratls. 14 30 10 
Suet Gee tae 7 | 30 10 We 4375 14 60 20 
0 ae nae ee 50 10 61°6 20 — — — — 
WcpouMiese 0... ... al. ft AL Totls: 10 165 55 || 22 rotls. 20) 330 110 
Petty expenditure mainly on — 60 — — — 30 — — 
food Fs, wail 9708 
Ta‘mia (5), 24 milliemes f ... a — — 61 — — + 2 61 
Fil medammis, 24 milliemes t _ — — 200 oo — a Pk 200 
Bread, 75 milliemes§ ...... — — — 750 — = sat dg 500 
LUT 2S Se oa iemeren Mae — 36 12 — = 36 12 
Soap enc teat tad Theda Pome: 10 —_ eee — 10 a — 
PURO ilisty ys cal >> 4 baat — 3 — — si _— _ 
House: FN tals, fa8- il seas (0+ — 20 — — — 15 — — 
ES — a — — = 30 — — 
Clothes for one year ... ... — | 300 ae — — 400 — --- 











* Petty expenditure includes the man’s expenditure on breakfast and lunch. The woman’s expenditure on the household 


food, e.g. haldwa, beans occasionally. 

+ TaSmia 5 (sample), weight 61 grammes and weighed dry 41 grammes (approximately). 

t Fal medammis (sample), weight 200 grammes, contained 158 beans, 158 similar beans weigh 65 grammes (dry uncooked). 
Fil medammis*contained approximately 10 grammes oil. 

§ The sample loaf weighed 237 grammes and contained approximately 34 per cent water. 


TAS Ten 


Food Value of Diets (the two Cases). 























A B 

Sate Protein. Ha | at ae Protein. | Fat. cs. 
Whoeate * -gaiei Stet sree 25 3° 6 149 AIT BES ak eid i 286 
DUG aks: . Jat eae: a antes: 16°2 So 115 — ion — — 
Maat. (02. eh emcee ne AQ) 2 co — AO 8 1°5 — 
BEMRA oan eh eam ee 10 _ 10 10 — ; 10 — 
Suet acy ait kaos ee 10 = 8 — 20 — 16 
Hows cst cap ie rede e 20 2°6 1°8 — — — — _ 
Vegoetables..70 <a. eve twee] Bee 0°5 — LO rae 1 — 3 
Bread... co eh ev akan be ee A8°7 (fags. 375 500 aa i 250 

Teer ee cen 38 9°5 — 21°6 38 O75 — 21°6 
61 gram. Oil 2 “4 3 me 3 ed 3 ue 

Fal Baangeigs Hie one 65 16 1 36°83 65 16 1 36°8 
acer Ke Wei nies pees Sed zag) 2 Nh = ii) Bee 10 a 
Haldia “etre UR ee ee 12 — — 12 12 — — 12 





112°8 53°5 | 609°4 





TOTAL 3.3 ).0-euleo D2 led. LO" 9 
Ayailable Protein Carbohydrate and}  97°8 50 675°S 90 ole Da F579 
Fat. 
Heat: valag ics. Ag rennet 465 2,702 378 478 2,316 
TOERSE eye tre 3.000 5 Pa lye 














If the man is assumed to consume one-sixth of the total cereals as bread at his evening meal and 

to eat ta‘mia every other day instead of each day (salad being often eaten instead), the figures are :— 
A. Protein 89°1. Fat 47°5. Carbohydrate 628. 
B: arias, he aor rae A 520. 

Total heat value: A. 3,328; B. 2,870. 

The latter estimates appear to me to be the more probable. It has to be remembered that of the 
family of three, two consume only the cereals purchased monthly and live more largely on bread than the 
men who eat only one meal (supper) at home. 

In another case of a man oF fifty-five doing the work of a farrash in my laboratory, seven kélas of 
wheat are purchased monthly. This is divided among the man who takes all his bread from the home 
supply, and five other persons who may be regarded as adults, besides two small children. 

This allows 610 grammes of wheat to be made into bread for each adult. The available nutrient 
contents of which will be: protein 57°1; fat 9°2; carbohydrate 514. 

The meat purchased is five rotls monthly for the family of five. I was unable to obtain the other 
details with sufficient accuracy to make out a diet sheet, and I am inclined to think that the estimated 
amount of wheat is perhaps in excess of the truth. 

It may be noted in the Diet A that bread supplied 71 % of the protein ; 36 % of the fat; 89 % of 
the carbohydrate. 

If the diet in the last case contained other substances in the same proportion, its composition. 
would be: protein 80; carbohydrate 566 ; with approximately-40 of fat. 


W. H. Witson. 


* A: Biological value of protein 48°4, of which animal protein 9°8. ’ 
B ” ” 47 ” ” ” 8. 
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APPENDIX IV. 


PHYSIOLOGICAL VALUE OF THE EXISTING DIETS. 


To THE PRESIDENT OF THE COMMITTEE ON Prison Drets, 


Sir, 


In accordance with the request of the Committee, I beg to submit the following figures :— 

On examining the details available it appeared necessary to determine as far as possible the actual 
food value of the existing diets; this I have done. 

I have in this connection to thank Dr. Kirton for information he has been good enough to give me. 

I have also taken the liberty of making some general remarks which have occurred to me, and of 
introducing a few details as to the food habits of the people. 


The tables supplied are as follows :— 
Table A. Composition of present Diet, No. III. 


) B. ” 
” C. ”? 


” F. 9? 


The amounts are in grammes. 


4 No. II. 
ead materials employed. 


D. Comparison of Diets Nos. II and III. 
EK. Composition of revised Diet, No. I. 


No. II. : 


” 9? 


G. Comparison of Diets Nos. II and III with suggested alternative diets. 


TaBLE A.—Diet No. III. 


1 dirhem=3:12 grammes. 
































A at ee +), Total Available 

Sivas Total ie loi rae ache: Paste 4 . 

Grammes. | Protein. Protein. hydrate.: | hydrate. 
Millet bread 936 59 47°8 | 14 440) _ 
Meat’. 3: 118°5*)"=23°7 22°5 4°7 — — 
Lentils 56°2 12°0 2 Ls} 32 — 
Beans ... 75 18°7 13:1 1:5 42°7 — 
Rice 37°4 vars 251. — 30 — 
itRSS E>. T2:5 0°2 0°2 — O°7 -- 
Vegetables... 100 1 1 _ 3 
BRST pene ener | 25 — — 25 — — 

ToTAL components — 118 95°6 46°3 | 548°4 521 

Heat value in kilogramme-calories _ — 401°5 | 426 _ 2,084 

; i en 

Tora. 2,911 
* Exclusive of bone. A 
Taste B.—Diet No. II. 

Amount a Total | Available 

Grammes. | Protein. Protein. hydrate. | hydrate. 
Millet bread 936 59 47°8 14 440 | 7 
Meat ... gbr2* 6°3 6 4°2 — = 
Lentils 75 17:3 12°1 E5 42°7 — 
| ENT eee rola te 75 18°7 13°1 13 A2°7 — 
TOM i gc cin, oot? age 31°2 2°2 1°8 — 25 — 
Onions i 4 12°5 0°2 +2 — 0°7 — 
Vegetables... 100 1 1 — 3 — 
Ha ak ean 25 — —- 25 —- 

ToTAL components — 104°7 82 43°2 504°] 926°3 

Heat value in kilogramme-calories — — 344°5 | 396°5 — 2,105 

a a cn i — "aa 

ToraL 2,846 








* Exclusive of bone. 


pe 


The factors for the reduction of actual protein to available protein are : for meat, 95 percent; millet 
bread, *81 per cent:(this figure is adopted as being the minimum for wheat flour bread); lentils, 70 per cent; 
beans, 70 per cent; rice, 82 per cent (these may be regarded as the maximum values for unground materials) 

The avaiable value for carbohydrate is 95 per cent. 


Taste C.—Basis of Calculation adopted. 








Per Cent | Per Cent | Per Cent 


Protein. Fat. harkens 
Milletiubroat= es.) ace 6°3 1:5 47 
Meat (without bone) 2( 4 — 
Lentils sickens cotton’ « (ate asia ten 2 57 
Beans ... gs onl etorotoeat CAO 2 oT 
Rice (polished)... <vestusps 6°8 0°4 79°4 











The details are taken from Hutchipson’s “Food and the Principles of Dietetics.” 

In regard to millet bread, the analysis made by M. Pappel, of the Department of Public Health, 
has been adopted. 

The amount of protein in beans of the same variety is very variable in different samples. It is 
thereforé possible that the estimate of 25 per cent of protein may be in excess of the actual content of 
the beans supplied to the prisons. The 20 per cent of protein in meat includes gelatine. 


TABLE D.—-Comparison of Diets Nos. II and III. 











Diet No. III. | Diet No. II. Difference. 


Protein (available) 220-3... she 95°6 82 + 13°6 
Fat Rs Sar roe ee ee 43°2 | +:-3°1 
Carbohydrates). tfc bee Ghee 521 52673 We: 5°3 
Heat value in kilogram. calories} 2,911 2,546 + 65 














It may be noted in regard to the-figures in Table D that a difference of 65 calories in energy value 
is so small that the two diets may be looked upon as of equal value from this standpoint. 
The chief difference is in the amount of protein, the excess in Diet No. III coming entirely from 
animal sources. If, as appears to be the case, both classes of prisoners have been maintained in a state 
“of good health on the diets given, the fact suggests either that the amount of labour actually performed 
(i.e. the expended energy) is not very different in the two cases, or that the capacity for extra work without 
any indications of ill-health is connected with the larger amount of protein in Diet No. III, or lastly, 
that Diet No. III is sufficient for that class of work, Diet No. II being in excess of the minimum require- 
ments of the class of prisoners to which it is supplied. 
It is also clear that prisoners doing a fair amount of work can be maintained in a condition of good 
health on a diet containing no more than 82 grammes of protein (= 12-7 grammes of nitrogen) daily. 
My aim in making these remarks is to suggest that, provided a fair increase in the energy value 
of the hard-labour diet were made, a slight diminution in the amount of protein would be permissible. 
Adopting Diet No. IT as the basis of a revised hard-labour diet, it is clearly impossible to raise the 
protein content by 13:6 grammes (the difference between Nos. II and II]) without, at the same time, 
largely increasing the total heat value, because to obtain this quantity of protein from vegetable sources 
a disproportionate amount of starch must be added. 
This amount of protein (13-6 grammes) can be obtained by adding to Diet No. II 156 grammes | 
(50 dirhems) of bread and 31-2 grammes (10 dirhems) of lentils. 





* This was written before McKay’s experimental results were available to me. He finds that no more than 55 per cent 
of millet protein is normally absorbed. See Appendix VI, p. 45, in the diets finally recomended the figure 55 per cent has 
been taken as the basis of calculation. 


The diet table would be as follows :— 


Millet bread 
Meat 
Lentils 
Beans ... 
Rice 


‘Onions 


Vegetables... 


Oil 


ToraL components ... 


Hear value 


ToTAL. heat value 














Carbo- 


hydrate. 


Available 
Carbo- 
hydrate. 








SS 
“I 


611°8 | 


TABLE. E. 
Amount : 
: Protein - 
in 2 Fat 
ae Ron Available. 
1,092 D5°S8 16% 
3i42 6 L°2 
106°2 Eee, PAR § 
13 130d Ue5 
5 bape 1°8 — 
1275 0°2 == 
100 1 a 
25 — 25 
— 95 46°] 
at 399 424 


a 


3,270 














An alternative diet might be constructed in which an addition of 50 dirhems bread and 8 dirhems 
cheese would be added, the diet table being as follows :— . 








ToraL heat value 


























TABLE F. 

Amount ; Carbo- 
in his lable Fat. Carbo- hydrate 

Grammes. Protein. hydrate. Available. 

_ Millet bread 1,092 no's £073 513 — 
Meat 31°2 8 eee i — 
Lentils 75 Le ea 42°7 — 

' Beans ... 75 (eGal Lap 42°7 — 
Rice aL? 1°8 — 25 — 
Cheese 25 5 4 — — 
Onions 12°5 or 2 ae O°7 a 
Vegetables... 100 1 — 3 — 
Oil 25 — 25 — —- 

- 
ToraL components .. oom 95 49°5 627°1 595° 6 
Heat value .., — 399 455 a 2,381 


a 


3,239 








_Note.—The figures given for the components of cheese cannot be taken as more than a rough approximation. Should 


the suggestion be adopted an analysis of the type of cheese to be employed would be necessary. 


I have constructed the above two diet tables in conformity with the request of the Committee. 


ae: eae 


It was-assumed that a conversion of Diet No. II was required, which, while adding no extra meat,. 
should have a nitrogen value equal to No. III. : 

It is obvious, however, that the energy value of the two alternative diets suggested is approximately 
ten per cent higher than the existing hard-labour diet. 


I will add the following figures :— 


The addition to Diet No. II of 50 dirhems of bread with no other change would give a content in: 
available food materials of : protein 90, fat 45-5, carbohydrate 595-6, with a total energy value of 3,178. 
kilogramme-calories. Compared with Diet No. III this supplies 5 grammes Jess protein, 0-8 gramme 
less fat, 74:6 grammes more starch, and 267 calories more in heat value. 

The question as to whether 90 grammes is a sufficient supply of protein is to a certain extent a matter: 
of opinion. 

I may, however, point out the protein content represents 13-9 grammes of nitrogen available for: 
metabolism, which is actually 0-7 gramme more than is contained in the most liberal of the purely 
vegetarian diets suggested by Major McKay for the gaols of the United Provinces, the heat value being also- 
greater. 

I should hke also to draw attention to the fact that by the use of ground lentils and beans in the: 
place of the crude article an additional 7-4 grammes of protein would be made available for nutrition: 
without any alteration in the quantities given. 

It may be convenient if I bring together the above alternative suggestions to a tabular form for 
purposes of comparison. 


COMPARATIVE TABLE OF Foop VALUES. 


Diet No. 1 = Diet No. I1 + 50 dirhems bread + 10 dirhems lentils. 


» NO: 2s ;, No. 11450 % >» F 8 ,, ~— cheese. 
i Noo 3 == NOP. “ 
on NO: Fa Se NGO TEE ¥5 ,, With lentils and beans ground but unaltered in quantity.. 


TABLE G. 








Protein. | Rati | aeaente, | “Value 

Diets Ness ble okse/t 82 43°2 | 526°3 | 2,846 
os ONOR EWE pe ce 2 as 95°6 $673 521 2,913 
ene eS pete OS es} > MGR A Polies Gh Br 7H 
SAN Osea RPS 95 Ag DIG Oto yaao 
cn aNGe ) 45° ih BOS Shp SATS 
sete NOs at Se. 97°4 45°5 595° 6 3,209 











It appears to me that the question which, if any one, of these alternative diets, should be adopted, 
or whether it might not be advantageous to replace part of the pulse or the rice by some other substance: 
such as oatmeal ; together with other dietetic questions, to which I have incidentally drawn attention, 
might with advantage be referred to a small sub-committee for consideration. For example, it might 
be well to consider the possibility of a short experimental investigation of the actual nitrogen absorption: 
on the existing diets. 


In conclusion, I should like to make some general remarks which the examination of these diets. 
and the minutes of the Committee have suggested to me. 

The diet of the poorer classes of the population of Egypt is without doubt mainly vegetarian, consist- 
ing, as far as my observations indicate, of wheat, durra, millet, beans, lentils, fresh vegetables including 
onions, cheese, haldwa (a sweetmeat consisting of flour, sugar, and simsvm oil), a small amount of meat, 
and milk when the fellah owns cattle or goats and is unable to sell the product. 

Bread in large quantities is the chief ingredient of the food. In Lower Egypt, when possible, 
wheaten flour is employed; of late years, however, owing to the high price of wheat, dwa or more 
often a mixture of dura flour with wheaten flour has taken the place of wheaten flour for the making: 
of bread. 


maT |) Sea 


It may be said with some certainty that millet bread is never eaten in Lower Egypt. The fellah 
‘is no doubt dietetically correct in his preference. 

The probability is that good wheaten bread has a higher nutritional value than durra bread, and 
both than millet bread. 

The mere fact that an article of diet is unpalatable reacts to some extent upon its food value from 
the physiological standpoint. 

Beans are eaten either in the form of ta‘mia (small fried cakes consisting of crushed beans with 
-some herbs and other flavouring ingredients), or soaked for twelve hours and then boiled, the water in 
which the beans have been soaked being generally drunk before the first meal of the day. This pecmnliar 
custom is similar to the Indian habit of drmking the water in which the rice has been boiled. The com- 
paratively recent knowledge of the presence of vitamines in vegetable food materials suggests that such 
-a habit may have a distinct physiological basis. 

Lentils are consumed either as lentil koshari, a kind of rough purée of lentils containing rice and 
onions, or as lentil soup, containing uncrushed lentils, or lastly, boiled and crushed, forming a paste, 
which is eaten with bread. Vegetables are either eaten raw or with vinegar in the form of a salad, very 
rarely cooked. } 

Dr. Abdel Magid Mahmoud, my assistant, tells me that the town dweller would purchase about 
-one and a half pounds of meat three times a month for a family of four, the meat being often the waste 
material (viscera) of the slaughter-house. Eggs are seldom eaten. 


The food habits of a people are undoubtedly of importance in framing the diet system of any public 
institution ; on the other hand, owing to poverty or other causes, it is quite possible that the food habits 
-of a large section of the population may be bad. It would scarcely be justifiable to adopt such habits 
simply because they happened to be prevalent in the country. The eating of half-cooked lentils and 
beans is without doubt physiologically wasteful, while conversely the custom of eating crushed beans 
in the form of fried cakes is physiologically economical. I merely give these rather vague examples in 
order to show that the food habits of a people require careful and somewhat rigid criticism. 

The average amount of food eaten by an adult man in this country, apart from the fact that it would 
be difficult to arrive at with any approach to accuracy, would have a distinct interest if known. Its 
practical value in connection with the work of the Committee may, however, be quite easily over-rated ; 
since sufficient information exists in various countries to show what the minimum needs of the organism 
are under different conditions of life. Thus I think it may be stated approximately that the mmimum 
-available energy value of the food for subsistence (short periods) would be 1,800 kilogramme-calories ; 
no work 2,200 kilogramme-calories; light labour 2,800 kilogramme-calories ; hard work 3,200 kilo- 
gramme-calories, with a doubtful minimum nitrogen value, for the last two, of 12 grammes. 

To take such figures as a possible basis, to employ the foodstuffs of the country where good, and 
to introduce foodstuffs from without, where economically advantageous, would, in my opinion, be the 
correct method of procedure in framing any dietary system. 


I have the honour to be, 
Sir, 
Your obedient servant, 
(Signed): W. H. Witson. 
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APPENDIX. V. 


COMPARATIVE PRICES AND FOOD VALUES. 


Sir, 


I beg to submit the following tables constructed upon the basis of the contract prices at Tira for 
food commodities supplied to the Prisons Department and from the information given in the February 
issue of the Statistical Department’s publication. 

Table I shows the price per kilogramme and the available quantities of proximate nutritive prin- 
ciples present as well as the available heat value, “ available’? meaning the amount of the nutritive 
substances after deducting the percentage which is known to pass through the intestine unabsorbed. 

In the case of meat one-third is deducted for bone. The letter “‘ T”’ opposite a commodity indicates. 
that the figures represent the prison contract price (Tura). 


The deductions for non-absorption are :— 
Carbohydrates: five per cent in all cases except milk. 
Protein of milk, two per cent; of meat, five per cent. 
Protein of cereals, twenty per cent; bread, nineteen per cent; pulse, thirty per cent. 


The chemical compositions are mainly from tables in Hutchiyon’s “Food and the Principles of 
Dietetics.” 


Note.—Table I, II, and III have been corrected on the basis of tables showing the composition and food value of 
different food materials given in the Lehrbuch der Hygiene of Rubner, Gruber and Ficher. (See Table I, page 54, Appendix VI.)- 


Comparative tables have been added showing the corresponding figures for October 1915. 


Taste [.—Price and Food Value per Kilogramme.' 














AVAILABLE 




















Priceper | dp : 

Kilogramme. | ee 3 ern at one | 

Milliemes. Sai 
Wheat. scostaaeie Orie 8°26 96 LZ 675 3,253 
ER se ise dee ts te CCR Pea EE MT 8°21 78 o-+4 bO9 3,443 
(T) Millets. ovis mic, cece eee 8°24 65 42 665 3i5B29e 
(13: Rice vis ls ee ee MRT eee 65 4 760 3,425. 
(T) Lentil 225... 6, Shay en Tere 193 20 548 3,240: 
(T) Beans. .:. {sane vay. dimurtda: wont 2 el OPC isan ter 20 540 8,175: 
Fal sedani(orndey™.: Weed, ae 190 450 168 5,620: 
(T) Beef (with bone)... as. see scr cee. oss| 85°65 127 27 a 178- 
(T) Matton (with boney.2 if. saa, tee ast 65° 1 ry 33°4 — 796. 
(T) Milk: (gamuos) S44 aliees ato este oe 59 16 40 1,107 
(T) Bread Cyheaten jer ess a ee ee 9°28 50 bgt gs AT5 2,295 
(TE) Oil —* ivheotvieo Dive tecnege eam earn 33°74 — 1,000 — 9,200 











Nore.—Basis of estimate for millet and fa] suddni: millet weighs 135 kilogrammes to the ardeb, fal sudani 75 kilo- 
grammes per ardeb. Of this 75 kilogrammes the husks weigh twenty per cent. The components do not include the husks,. 
i.e. composition is that of shelled nuts. 


Table II shows the amount of the above commodities which may be purchased for one piastre, with: 
the corresponding available nutritive and heat values. (Food prices, February 1914.) 


* Numerous analyses of the flour and bread used in Egypt tend to show that the figure for fat, 1°5 per cent, is much 
in excess of the normal content. The true content would be from 0°5-1 per cent in bread made from better grade flour. 
The figure 15 per cent is from analyses made some years ago of bread made mainly from Egyptian flour comparable to- 
whole-meal flour. 



































Taste Il—Amounts and Food Value per one Piastre. 
February 1914. 
Quantit arbo- 
ig Sth a Protein. Bat ches Heat Value, 
Wieats... 1s ee WN. i 1,210 116 20 817 3,934 
Maine a. Pee SET. pS 1,218 95 65 800 4,197 
Milica. 6. cal 1,184 77 50 787 | 3,932 
nie 891 58 3°5 678 | 3,056 
Lentils 3 898 175 18 488 2.909 
Beans . ty. ‘ 1,140 212 22 616 3,618 
Fil suddni, crude ... 806 122 290 108 3,645 
Fil sudani, shelled ... i 645 122 290 108 3, 645 
Beef without bone ... Eee 187 35 7 203 
Mutton without bone 102 18 * — 120 
Milk ag i p 500 30 38 20 553 
Bread 2)... ee UA tr ¥' 53°83 16 oll 2,471 
Ra Pop ciated ots og 300 — 300 ae 2,760 
Cheese, Maltese ... 200 25°6 25°3 — 345°6 
October 1915. 
Per cent . 
Commoprry. hae ioe ot wane Protein. Fat “ee Heat Value. 
1915. 

Wheat 4 25 909 87 15 613 3,206 
YL AIRE? over, “dee — 1 1,204 94 64 792 4,156 
Millet was +38 1,627 106 69 1,085 5,462 
Rebetrerec) “area. ess —27 653 A7T*5 a°2 495 2,236 
Dion thls 5 iisiay se. «| —1l s00 154 16 365 2,592 
Beans... .. ee +13 1,291 230 26 696 4,088 
Fil midins. erude oe —19 653 — — — 
Fil suddni, shelled 527 he) 235 88 2,952 
Beef without bone... — — — — 
Mutton without bone — — = — — — 
Milk (gamoos)... —25 1,000 50 15 (?) AT5 2,295 
Bread be giieesoae Fr ci oT 7 i at 
‘oeeeg ive = — men — — — 
Cheese, Maltese | — — — = — — 
Bread, retail price... ; a 808 4() 12 383 1,850 


Notr.—The prices of these commodities being contract prices, it is obvious that the amount bought for one piastre does 
not refer to retail purchasing. 
The price of wheat, which is taken from the Statistical Department’s publication, suggests the following inference :— 

100 kilogrammes of flour will make 140 kilogrammes of bread. With unpaid labour (as in prison), therefore, 1,291 grammes 
of bread should be made for one piastre (price of fuel not allowed for). One kilogramme of wheaten bread would thus cost 
7°7 milliemes.t It may be noted also that the increased money value per kilogramme of flour due to loss by grinding is 
partially covered by the sale of bran. 


Price per Kilogramme. 





CoMMODITY. 


Weiea means ci)... ean 
Maize (dura) ... ... 
TUNICS Seapets rl 
Rice '... 

Lentils ve 
Peasy sc he. 

Fil sudani... 


* Contract price in 1914. 








‘February 


1914, 


8°26 
6°21 
8°24 
11°22 
bag) 
8°77 
12° 4 


October CoMMODITY. 
1915. 

Il Beef 

Sa tton.:. 

6°15 || Milk eS re 
1o8 Bread, wheaten ... 
125 is iteeogt ae ak ina sae 
7°73 |, Cheese, Maltese ... 
ipo 





+ At October 1915 price, one kilogramme bread would cost ten milliemes. 





February 


1914. 


35°65 
65° 1 
20 

9°28 
33°74 
D0 


October 
1915. 





TasLe III.—Food Commodities placed in the Order of their Cheapness 


a 


of A, protein; B, fat; C, carbohydrate; D, energy, with Amounts of Elementary 
Components, the Basis being the Piastre’s Worth. 





/ 








A. Protein. 


Beans .. 
Lentils 
Fil sudani... 
Wheat... 
Maize ... 
Millet... 
Rice (43: 
Bread ... 
Beef 
Milk 
Mutton 


Cc. Carbohydrate. 


Wheat... 
Maize ... 
Millet ... 
Rice 

Beans ... 
Bread ... 
Lentils 

Fil sudéni... 


Milk 





February 
1914 





Or 














x il 
fo) 

A. Protein. 

Beans 230 
Lentils 154 
Millet — 106 
Fil sudani 99 
Maize 94 
Wheat 79 
Rice... ACH 
Bread 4() 
Beef... oF 
Milk — 
Mutton — 

C. Carbohydrate. 

Millet .- {1,085 
Maize hots 
Beans 696 
Wheat 612 
Rice... 495, 
Bread 353 
Lentils 365 
Fil suddni 88 
Milk 20 


February 
1914 





Bee rat. 
ive orl 300 
Ful sudani ... 290 
Maize ... 65 


Millet ic. ct ak bee 
Milk 


Rseetied fee os ut cee 22 


Wheat... 20 
Lentils 18 
Bread t04,Re Aes 
eet? seen (i 
Mutton ae 5 
Rice Ae 2 
D. Energy. 
Maize ... eit LO? 
Millet ... ig clo, gas 
Wheat... ... {3,903 
Fil suddni... ...|8,645 
Beans .. 3 1ajOLo 
Rice «+» {2,962 
Lentils wo0|2,919 
ibis 2... ... {2,760 
Bread ..,. woe [QATL 
Milk 553 
Beef 203 
Mutton 120 


B. Fat. 
Chil ye 


Fil sudan 
Millet 
Maize 
Milk 
Beans | 
Lentils 
Wheat 
Bread 
Rice... 


D. Energy. 


Millet 
Maize 
Beans 
Wheat 
Fil sudéni 
Rice... 
Bread 
Lentils 
Milk 


October 
1915. 





1+ [9,462 
.../4,156 
...|4,088 
«++ {3,028 
wea 2p902 
... (2,163 
... {1,850 
.. {1,637 


553 

















The cost of commodities is based on information as supplied in the monthly reports of the 
Statistical Department for the months of February 1914 and October 1915 respectively. 
Food-values are estimated from the details given in Table I, Appendix VI, of this Report. 


I attach also the following Table IV, which is the result of calculations I have made based on Rubner’s 
observations on the minimum amount of protein from different sources necessary to maintain the nitrogen 
equilibrium, i.e. to supply the essential needs of the body in protein without the organism drawing on 
its internal supplies. 

Rubner states that the minimum protein supply must be :— 


TABLE IV. 
30 grammes if obtained from animal sources. 
34 i osiat rice. 
38 fi fi potatoes 
50 oS iy pulse. 
76 ef *) wheaten bread. 
102 * - maize (dura). 


It may be assumed that the same figure applies to dura bread or millet bread. For these figures 
I obtain the following coefficients :— 





Protein of animal food — 
; 1 
rice ae 
1 
a potatoes 1°96 
1 
ay pulse saa 
1 
‘2 bread (wheaten) Ag 
‘ 1 
. maize or millet ican 


which can be used for reducing these food materials to what may be called their “meat value”* as 
regards protein by dividing the amount of protein contained by the coefficient. It is possible by this 
means to get an idea of the surplus protein present in a diet over and above what may be called Rubner’s 
minimum of thirty grammes. 

Working this out on a one-piastre basis, we obtain the results shown'in Table V. The figures mean 
for example that in the case of maize we obtain only 28 grammes of protein capable of supplying the 
essential requirements of the body, in the jabsence of other sources of protein, while in the case of 
rice we obtain 53-5. Thus, whereas the protein requirements of the body could not be met: from one 
piastre’s worth of maize, a sum of rather less than six milliemes would purchase enough rice to cover 
the minimum requirements, even supposing there was no other source of nitrogen in the diet (the minimum 
requirement is of course the absolute physiological minimum below which the body begins to consume 
its own tissue protein). 


TaBLe V.—‘‘ Meat Value” (Biological Value) in Protein 
of one Piastre’s Worth of Material. 























COMMODITY. — February 1914. October 1915. 
ed ineets peice 2 Dean, tee 
A. B. A. B. 
Beanswiid von: oo ed 20:4 2:5 133 2°25 
Lentils ied cee aastert vO as | 86 3°48 
Hiteliucwaay Sioa 53 55 5°6 3902 7°6 
WENO Ec credes ok Smee: “20 6°4 34°5 8°6 
Boot Saya 2) ph ena pe38 8 — — 
WILKS Sta P peat dint crest OU it aes - — 
Maize Yanai ch +728 10°7 Die 4 43510°8 
Wheaten bread... ...{ 24 12°9 18 16°7 
Mallet breadeeid aoesnh ai 19550721593 — — 








Matton < we dak 4 18 16°6 26°8 11°2 











A = Meat value. 
B = Expenditure in milliemes to obtain the minimum protein requirement in the absence of other 


sources of protein. 


The details given seem to me to be of importance in connection with the nature of the foodstuffs 
and particularly in regard to the value of rice and the relative cost of wheat and millet bread. The tables 
should be compared with Table III. It is obvious that from almost every point of view millet bread 
is more costly than wheaten bread. 

April 28, 1914. I have the honour to be, 
Sir, 
Yours faithfully, . 
(Signed): W. H. Witson. 


Referred to later as the ‘“ biological value’? of protein. 
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APPENDIX VI. 


MEMORANDUM AND TABLES ON PRISON DIETS. 


IntrRopuctTorY Nore. 


As [ understand it, the primary object of the Committee, to the President of which this report is 
addressed, was to determine whether any economy might not be effected in the prison dietary. 

It became necessary first of all to ascertain whether the existing diets, Nos. I, II, III, were suitable 
and sufficient for the classes of prisoners for which they were intended. 

This question is dealt with in Part I on “The Energy Requirements of the Prison Diets.” 

The amount of work performed by the different classes was determined as far as possible and the 
food requirements were estimated from the results on the basis of experimental and practical knowledge 
obtained elsewhere. 

It will be seen that the existing diet, No. III, is found to be deficient, the proposed diet being more 
liberal ; while in the case of Nos. I and II a shght diminution {s suggested. 

Secondly, it became obvious that the only means of effecting a serious economy was by diminishing 
the amount of meat in the dietary. 

This point is discussed in Part II; reference may also be made to previous memoranda which I 
have presented and which contain certain data concerning the food habits of the people of this country. 
The daily amount of protein required is arrived at, a comparison being made of the standards adopted by 
various observers. The very valuable work of Major McKay on the prison diets of India is referred to. 
A comparison of the comparative value for human food of different proteins is made on the basis of 
scientific work bearing on the subject carried out in Europe. 

On the basis of information derived from these various sources it 1s concluded that meat is not an 
essential part of the food provided that a sufficient amount of suitable protem can be offered in its 
place. . 

Part III contains the diets I suggest to replace those at present in use. 

Part IV gives an experimental diet, containing no meat, in which the bread is enriched in protein 
by the addition of soya bean meal. 

Part IV also contains details of an examination of the prison bread, with certain recommendations. 


(Signed): W. H. Wizson. 


PART 4. 


THe Eneray VALUE OF THE Prison DIETSs. 


In regard to the daily supply of energy-producing materials required by the different classes of 
prisoners, the Committee consider that the value of the different diets expressed in heat units should be :— 


No. T. No. II. No. III. 
2,450 2.750 3,200 


These figures represent the heat value in kilogramme-calories of the food after deducting the normal 
loss for non-absorption in the intestine. 

It was originally thought that the energy requirements of the non-labour prisoners would be suffi- 
ciently met by an energy supply equal to 2,350 calories ; it appears, however, that in addition to the 
work involved in cleaning out their cells these prisoners are also made to take one hour’s walking exercise 
daily, and in some prisons are engaged on pumping water and other similar tasks. 

In the following pages an attempt has been made to give as briefly as possible the reasoning upon 
which the above conclusion has been based. 


SR ae 


It is necessary, before proceeding to estimate the energy requirements for different classes of labour, 
‘to establish as a basis the minimum for a man at rest (7.e. a man who is awake but at rest in bed). 

A number of observations on the point are quoted by Tigerstedt (Nagel’s Handbuch der Physiologie 
-des Menschen, Vol. I, 1906, page 544), from which it may be concluded that the energy expenditure 
of a man of average weight under such conditions is 1-4 calories* per kilogramme per hour (mean of the 
twenty-four hours). 

_ For a man weighing sixty- -three kilos. (average of prisoners) this would amount to 2,116-8 calories, 
‘Taking into consideration the fact that the climate of Egypt makes less demand on the production of 
heat for the maintenance of the body temperature than would be the case in Europe, and the comparatively 
_ low protein content of the diet, the resting basis might fairly have been placed below the above figure; 
it is therefore obviously permissible to adopt 2,150 calories as the basis for a prisoner quite unemployed. 
There is evidence, as for example in Chittenden’s investigations that the human organism can be 
habituated to economy in its demands for chemical energy; in view, however, of the fact that an optimum 
value for the conversion of chemical energy into external work has been adopted, and that there are a 
number of unknown factors, it would be unsafe to take a lower minimum as the basis of calculation. 


Diet No. |.—Non-Labour Prisoners. 


If the energy value of the diet be placed at 2,450 calories, this would give an excess of 300 calories ; 
assuming that the external work represents one-third} of the energy intake, this would provide for 42,400 
kilogramme-metres of work, half of which approximately would represent the one hour’s walking exercise, 
supposing that the pace was four kilometres an hour. . 

If, as measured at Tira, the distance travelled is a little over five kilometres, the energy expenditure 
would be 182 kilogramme-calories, representing 25,277 kilogramme-metres of work, leaving 118 calories 
representing the energy expended in various other ways during the day. 

The cleaning of the cells does not represent much work, but if, in addition to the walking exercise, 
other labour of various kinds has to be performed, the work done would probably exceed the amount 
upon the basis of which the energy requirements are estimated. Where any work other than walking 
-exercise is allotted the working prisoners should be exempted from exercise. 


Diet No. I].—Prisoners on First and Second’ Class Labour. 


The character of the work is shown in Sub-Appendix I. The nature of the work makes it impossible 
in most cases.to estimate the absolute amount of work done. An attempt has been made in the case 
-of weaving. The weaver sits before the loom, moving the machinery by means of foot pedals. He pro- 
duces twenty metres cloth in the day. To make one metre 536 depressions of the pedals are required. 
_As measured by the Mamir of the prison the force required to depress the pedal is six kilogrammes. 
The range of movement is about twenty-five centimetres; the work done with the legs in weaving 
twenty metres would be :— 


536 x 20 x 0-25 x 6 = 16,080 kilometres, 


equal to 116 calories in energy expenditure. 

In addition to the movements of the legs some work is done with the arms ; the position of the man 
also puts a certain strain on other muscles. The figure 16,080 thus represents only a part of the total 
work. 

In the blacksmiths’ se the work is in some cases hard for short periods, but is obviously very 
variable ; the same may be said of the bakery, part of the work involved being the carrying of sacks 
of grain or flour. 

Wolpert has estimated indirectly from the respiratory exchanges the amount of work done in certain 
forms of industrial employment. He obtained the following results for eight hours of work :— 


1, Draughtsman ... ... ... «1. «1. ... « 382,000 kilogramme-metres. 
2. Mechanic (light weonbien Ped 1es essen: 32,000 * _ 
3; .aighte-shoemaking 74ers 0 Se 32938, 000 A at 
4, Heavy shoemaking.... 14+ 1.00 11. 44. «6 64,000 - 2 


These figures are of interest in connection with certain classes of industrial labour in the prisons. 





*Siven and Clopart, Skand. Arch. f. Physiol. 1901, Vol. II, page 354. 

oT: Zuntz quoted from War Office report. Commission on Active Service ration. 
t Arch. fiir Hygiene, Vol. 26, page 107, 1896. 

§ Making brass screws. 
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Voit (1875), from statistics of the ordinary diet of labouring men in Germany, concluded that a normal 
diet for a man weighing sixty-seven kilos. doing ‘“‘ moderate work”’ would consist of 119 grammes protein, 
56 fat, and 500 starch (gross values). Atter deducting a certain percentage for non-absorption, the 
energy value of the food would be 2,749 calories, or a mean on the twenty-four hours of 1-71 calories. 
per kilogramme per hour. | 

Voit’s description of moderate work is ‘‘ work which is not so light as that of a tailor nor so hard 
as that of a blacksmith, but about equal to that of a mason, a carpenter, or a joiner ” ; for a man of sixty- 
five kilos. the corresponding figure would be 2,667 kilogramme-calories. 

More recent investigations tend to show that, at any rate for northern European conditions, the 
energy value of such a diet is too low for the type of labour described by Voit as “ moderate”; at the 
same time there is little doubt that a large part of the community investigated by Voit were living healthy 
lives on such a diet. 

Tigerstedt* mentions one fact of considerable interest in connection with the above. In 1891 a 
diet almost identical with that of Voit was introduced. into the Swedish prisons, the prisoners being 
allowed, however, to add to their food extras purchased with money earned by their work. The results. 
were excellent until, for disciplinary or other reasons, the right to purchase extras was abolished. 

Subsequent to the abolition of this nght it was found necessary to increase the daily ration. As far 
as this case concerns the present investigation, it must not be forgotton that Sweden is a cold country 
and that in all probability the average weight of the Swedish prisoners is in excess of that of the Egyptian. 

From the data given and the known character of the first and second class labour, it would appear 
that 2,750 kilogramme-calories is a sufficient but probably by no means more than sufficient estimate 
of the energy value required in Diet No. II. 

On the basis mentioned above this allows 600 kilogramme-calories for the energy expenditure de- 
manded by the class of work involved, including a small proportion for the minimum activity of the 
day’s life when the men are not actually working. This figure (600 kilogramme-calories) represents 
84,800 kilogramme-metres of external work. In regard to this it is probably unjustifiable to assume 
that work done mainly by the arms and upper part of the body has the same efficiency (in relation to 
energy expenditure) as work done in walking up an incline, or carrying a weight. One estimate of relation- 
ship of external work and chemical energy is that work done with the arms represents 22-6 per cent of 
the chemical energy, with the lower limbs 32:6 per cent. Assuming that one-fourth of the energy intake 
s convertible into work instead of one-third, the 600 calories would represent 63,600 kilogramme-metres 
of work. 

There is reason to think that’habit leads to a considerable increase in the efficiency of the conver- 
sion of energy into work. It is probable, therefore, that the 600 calories might represent a larger 
amount of external work than 63,600 kilogramme-metres. There is little doubt that the industrial 
labour of the first class for which the lower estimate of efficiency should be adopted is light labour, the 
amount of work done falling much befow the maximum amount, while for the harder labour of the second 
class the higher estimate of efficiency may be accepted. Under these circumstances it is justifiable to 
assess the maximum labour permissible on Diet No. II at 75,000 kilogramme-metres daily, averaged 
over the whole week, including five and a half working days, this amounts to nearly 59,000 kilogramme- 
metres. This leaves an excess of more than 176 calories, equa! to 25,000 kilogramme-metres, to provide 
the energy requirements of a life which over and above the tasks performed is not completely sedentary, 
and allows something for unknown factors. 

It is probable that the second class labour most nearly reaching or exceeding this maximum would 

be found in types a, b, ¢, h, 7, and k (Sub-Appendix I), if we assume that the work is about equal to that 

of men who carry broken stones from the stone-breaking machines to the trucks,which is estimated at 
76,300 kilogramme-metres (after deducting the four kilometres’ walk which the hard labour convicts 
add to their work). 

It may be that a careful examination of the different types of second class labour might suggest 
their transference to the third class with the corresponding diet, but in general there seems no reason 
to think that the energy requirements of prisoners on the first and second class labour will not be suffi- 
ciently provided for by a diet having a heat value of 2,750 calories. 


Diet No. I1.—Prisoners on Third Class Labour. 


The character of work is given in Sub-Appendix I; the details of the quarrying work in Sub-Appendix 
II; and Mr. Craig’s calculations as to the amount of work performed in Sub-Appendix III. 








* Loc. cit., page 546. 
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A table is attached, which I have deduced from Mr. Craig’s figures, showing the total amount of 
work in kilogramme-metres and foot-tons (for reference to other standards) and the corresponding expen- 
diture of chemical energy on the supposition that the external work represents one-third of the energy 
made use of in its production. 

The estimation of the daily energy requirements is based on the mean daily amount of work and 
not on the work done on any one day, there being five and a half working days in the week. This method 
is justified by its employment by the British War Office Commission appointed to investigate the food 
requirements of the English soldier on active service. 

The energy value (available) it is proposed to place at 3,200 calories, giving an excess of 1,050 over. . 
and above the resting basis adopted, this excess representing 148,400 kilogramme-metres of work. 


TABLE I, 


This table gives the estimated amount of work done in kilogrammé-metres and foot-tons, with 
the energy expenditure involved, in different forms of third class labour (see Sub-Appendix III), as 
deduced from Mr. Craig’s calculations from the details obtained at Abu Za‘bal convict establishment. 
Included in the figures is the work done in walking four kilometres (2.e. to and from prison). 














Chass or LABouR. hee taaide Foot-tons. Pe Pan tee 
2, Carrying stone from quarry to surface ... ... 0... se 117,100 378 843 
Drab torioy Uv Dora )ee ti bee Oe CEI Bi Si) ACEI 189VT4B 450 1,005 
RN COGN ee ic hee as Ne ete eek Spee’ gan) aah 144,413 486 1,041 
4. Carrying stone to machines... pes mi amore ote Bi 80,413 240 578 
5. Carrying stones from machines to trucks... ... ... Gatto 313 — 675 
Comparison :— 
Work done by fellah*at shadif. ie io a Oe 110,000 355 792 
Hnglish convict (treadmill). ce ee ee, Bis 166,000 536 LD 
PR TTIBPICAIE CORVICLS Att) weed a ee ae kag Re Og: ht 18 192,000 620 1,399 








Maximum Possible Work. * 


A. B. C. 
ir), Draueh.- work (trolley yj. .c-4: cee bieacls hde’ Gee cae ceed]. (re L65800 1,008 2,192) 
HO) SWEKING Up AN INCHING - ice arek diycvntstéerl ase) Ver aaaf) 002,000 975 Z log 
eerreyr yi ration (re iene ane ee ie Cea Pe 1182000 910 2,000 
Mee LTOREA ae ah co seu e hee, Vee Sey stk tied aos); cesed | URDU 836 1 wah 
ree MY TINTING apt yi; 7... fies vceeeatee tar. See ea ieee ienelg> onal 207 5000 668 1,919 
Ly Ura ere ne OR As. 173,000 555 1,632 J 














Columns B and C are estimates I have made from Tigerstedt’s figures in column A. a, b, ¢, d, 
energy expenditure estimated at three times the work ; e, f, being chiefly done with arms and upper part 
of body, at four times the work. . 


* Tigerstedt, Joc. cit., page 545. 
+ From figures given by Gariel, Zraité de Physique Biologique, I, page 1004 (1901). Blix, Skand. Arch. f. Physivlogie, 
Vol. 15, page 122, 1903. 


aa 
The convicts work for 5-5 days per week. The table shows the mean daily amount of work during: 


the week. 
TaBLE II. 











Energy Available for External 
Work. 3200 — 2150 = 1050. 





Kilogramme- 


CLASS OF LABOUR. sbi ied: Foot-tons. Eevenattahe Excese of Energy 

a Calories. over Expenditure. 
Do dsc ge hate wved ke vit MRE a Oa Se a ne 325 724 326 
3 (a), P97 Sree ee ede tena relaan Pe ee) 382 851 199 
oe () area a terme yr >| Wee Seas 395 879 171 
4 63,180 188 454 596 
5 82,838 268 596 454 

















As in the case of the convicts on Diet No. II, the amount of labour involved in the different tasks: 
varies very greatly, and if necessary the diet provided has to be adjusted to meet the requirements of 
those doing the maximum amount of labour. 

If Table II above be consulted, it will be seen that the highest daily average of work done is that of 
the type 3 (b) trolley men, amounting to 122,162 kilogramme-metres; type 2 labour amounts to 100,534 
kilogramme-metres ; while that of type 4 labour (carriers to the crushing machines) works out at only 
63,180 kilogramme-metres. 

In regard to these figures the margin in type 4 labour is no Jess than 596 calories, obviously much 
more than can be required, even admitting that the factors measured only represent a part of the actual’ 
labour performed. In regard to type 2 labour, however, it has to be remembered that although there: 
is an apparent margin of 326 calories, representing approximately 46,000 kilogramme-metres, there is a 
large amount of static work involved in gripping the heavy stones when raising them to the shoulder 
and in maintaining the load in position upon the small pad resting on the back of the neck and shoulders. 
while carrying it to the surface.* To indicate how considerable this may be is shown by the fact that 
the amount of energy expended in maintaining a weight in a fixed position by muscular effort during a 
certain time is equal to about halft the energy used in raising the same through a height one metre in 
the same period of time.t It would be very difficult to estimate the value of the work done in this way 
even roughly ; as indicated it may be very considerable. Taking this unknown factor into consideration, 
and the fact that allowance has to be made for the general energy requirements of the minimum activity 
over and above the resting condition, it would not appear that the margin of 326 calories is excessive. 
This work is regarded by the overseers as the most severe form of labour at the quarries, the general 
impression gained by watching the men at work certainly bears this out. In the summer, with a shade 
temperature of over 100° F., the heat of the sun and the intense radiation from the surrounding rocks 
which form the quarry wall provide conditions so different to those under which the efficiency of muscular 
work has been estimated as to make it difficult to assess the true energy expenditure. Fatigue increases. 
the energy requirements for a given amount of work, while an amount of labour which is possible when 
the heat-regulating mechanism can easily deal with the heat production cannot be performed when the 
conditions are such, as for example in a warm humid atmosphere, that that mechanism has reached 
the limits of its capacity for heat dissipation. The dry desert air in the hottest season of the year, com- 
bined with the constant wind, favours evaporations of sweat to such an extent that the men working on 
the surface are probably unaffected by the heat ; at the bottom of the quarry, where there is little of no- 
movement of the air and the rock is damp, with in some cases, pools of water, this is by no means certain. 

The only evidence against the heat producing any great effect on the men is that sunstroke or heat 
apoplexy does not occur at all commonly. 

It is hoped that it may be possible to make some observations on the body temperature of convicts. 
working under different conditions, with a view to determining how far the external temperature affects 
them. é 

With reference to the trolley work, it is possible that the tractile resistance has been over-estimated ;. 
if so, the work would of course be less than is here indicated. Without the use of a recording dynamometer, 
with which a record could be obtained of the tractile force used over the whole distance travelled, it would 
be impossible to get an accurate result ; such an instrument is unfortunately not available. The general 
opinion of the prison authorities is that the trolley work is considerably lighter labour than that of class 2; 
the unknown factors are fewer. It may therefore be assumed that a margin of 171 calories meets the- 
other daily requirements of convicts at this class of work. 


* See remarks at the end of Sub-Appendix II, page 37. 
+ Johansen, 1908, 
] V. Tigerstedt, Joc. cit., page 457. 
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The other figures do not need much discussion. The machine feeders and carriers, apart from the 
unpleasant nature of the work, are employed on much lighter tasks than either of the above two classes, 
It is probable that a diet having an energy value of 3,000 calories would be sufficient for men doing this 
class of work, allowimg a margin for unknown factors and general requirements above the minimum 
of 435 calories in class 4 and 254 in class 5. It would be justifiable, if thought necessary, to give such 
prisoners a less liberal diet than that received by other classes of convicts on hard labour. 

In regard to all the men working at Abu Za‘bal it must be pointed out that if the prison was close 
to the work instead of at a distance of two kilometres, or if arrangements were made for conveying the 
men by light railway or other means to the quarries from the prison, they would be relieved of work equal 
to 17,413 kilogramme-metres daily, representing an energy expenditure of 121 calories, the inference 
being that a diet having an energy value of 3,080 would be sufficient under these circumstances. Whether 
the conditions of hard labour at Tira justify the same diet as that suitable for Abu Za‘bal it has not 
been possible to investigate. 

A certain number of examples are given in Table [ showing the amount of work in different types 
of labour as estimated elsewhere. The figures given by Tigerstedt (Table I A, page 31) represent the 
maximum amount of labour which can be performed from day to day. It is obvious that these figures 
very much exceed the estimated amount for Egyptian convicts; they imply a correspondingly liberal diet. 

If the figure for the Egyptian felléh working the shadif be compared with that for convict labour, 
assuming that he has one day of rest in the week, the mean daily amount of labour is 94,000 kilogramme- 
metres with an energy expenditure on the one-third basis of efficiency of 679 calories. 

The work with the shadiif is very largely arm work, having probably a lower factor of efficiency than 
that on which the estimate is based. The energy requirement would in that case be considerably greater 
than 679 calories; although it must be taken into consideration that the man is so habituated to the 
type of labour that the work is probably far more economical in its energy expenditure than the experi- 
mental work upon which the deduction as regards arm work is generally based (see item (f) Table I). 

In regard to effect of habit on economy of working, Wolf shows* that in a trained draught-horse the 
work may represent as much as forty-seven per cent of the energy expenditure. It would seem 
probable that shaduif work is approximately equal to hard labour in certain classes at Abu Za‘bal. 

It will be seen from the above that the energy requirements cannot be met with a diet of a less energy 
value than 3,200 calories. A fair margin has been left; this is no more than sufficient, especially -if 
it be considered that for five days of the week the work in one case (type b, trolley labour) appears to be 
equivalent to almost the whole of the 1,050 calories over and above the minimum resting requirement 
of 2,150. 

_ The method of estimating the requirements on the basis of the mean daily output for the week is 
probably justifiable ; at the same time it is a reason for allowing a somewhat wider margin than might 
be essential if the actual daily intake and output were made the basis of estimation. 

In conclusion, I must draw attention to the fact that the medical authorities of the Prisons Depart- 
ment regard the existing Diet No. III as satisfactory, as judged by the rate of mortality ; if must, how- 
ever, be borne in mind that quite recently an important change has been made in the system of labour. 
Whereas formerly the convicts had to work for a fixed number of hours, no particular attention being 
paid to the amount of stone moved in the time, now each prisoner has to do a fixed amount of work 
which must be completed in the allotted time or may be completed in less if the man is a hard worker, 
It is understood that the output from the quarries has much increased under the new system, and it is 
therefore almost certain that the amount of work done on the existing Diet No. III was very considerably 
less in former years for which statistics are available than it is under present conditions. Another prob- 
ability is that the prisoners until recently were able to add to their diet from outside sources. Taking 
these two probabilities into consideration, it is not unlikely that the mortality statistics will not be as 
favourable in the future as in the past.t For this reason and for the others discussed the increase 
in the energy value of the diet up to 3,200 calories 1s to be regarded as necessary. 

The conclusions arrived at are that :— 


Diet No. -I should have a heat value of 2,450 calories. 
92 39 II 9) bP 99 9? 2,750 99 
23 bP) Itt o> 99 ~? 2? 3,200 o> 


and that on these figures the mean daily amount of work should not exceed :— 


On No. I, 25,000 kilogramme-metres. 
9 9 EE; 60,000 ” ? 
ry) 29 IIT, 120,000 »? ” 
Yours faithfully, 


(Signed): W. H. Wiison. 





* V. Lanlanié, Bléments de Physivlogie, page 539. 
t+ ¢. 7. Interim Report, page 2, paragraph 5. 
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Susp-AprpENDIx I. 


NOTE ON NATURE OF OCCUPATION IN Ist, 2np, and 3rp CLASS LABOUR. 


The prisoners receiving Diet No. I are those undergoing simple imprisonment or imprisonment 
without labour, and prisoners awaiting trial. The average duration of imprisonment in such cases is 
approximately three months (information from Dr. Kirton) and does not exceed six months. The work 
done consists as a rule in cleaning a cell and in one hour’s exercise (walking) daily. This walking exercise, 
as carried out at Tira, consists of half an hour in the morning and half an hour in the afternoon. 
Information obtained from the Governor of Tiira prison shows that the prisoners walk round a circle the 
circumference of which is thirty-two metres, 160 cireuits being walked in the hour (eighty in the morning 
and eighty in the afternoon), the distance traversed being 5,120 metres. If the pace is the same* in 
the central prisons the walking exercise consumes 180 kilogramme-calories of chemical energy, represent- 
ing 25,277 kilogramme-metres of work. In some prisons the prisoners on Diet No. I also have to carry 
out various other duties connected with the prison administration, such as pumping water. 

Diet No. II is received by all prisoners in central prisons or imprisonment with labour, also in prison 
camps (road making, etc.) and by convicts on first and second class labour. 

The character of the work is as follows :— 

First class labour (eight hours daily, chains weighing one and a half kilos.) :— 

(a) Tailors. 
(6) Carpenters. 
(c) Filers. 
(d) Turners. 
(ec) Tinsmiths, and-other trades. 
(f) Servants. 
(g) Orderhies. 
(h) Cooks. 
(v1) Bakers, 
(j) Gardeners. 
Second class labour (eight hours daily, chains weighing one and a half kilos.) :— 
(a) Digging and carrying earth and sand. 
(b) Breaking and carrying stones. 
(c) Homra and lime making. 
(d) Moulding bricks. 
(ec) Kneading dough (done in gangs, not continuous). 
Gardening (heavy work). 
Laundry. 
(hk) Turning wheel for driving machinery. 
(7) Blacksmith’s work. Iron foundry. 
(j) Weaving. 
(k) Building work. . 

All convicts begin with third class labour and pass by good conduct marks to second class and then 
to first class labour. A convict would take at least four years to obtain sufficient marks to pass from 
the third to the second class. . 

Third class labour (eight hours in winter, nine in summer, chains weighing two kilos.) :— 

(a) Loading and unloading boats, trucks, etc. . . 

(6) Carrying earth, stone, and sand. 

(c) Grain grinding by hand. 

(d) Scavenging (7.e. emptying latrine buckets, etc.). (The unpleasant nature of the work 
compensates for the comparatively light labour). 

(ec) Pumping and drawing water. 

(f) Quarrying stone, 


Details of the types of labour involved in stone quarrying is given in Sub-Appendix II, which a 
includes the calculations by Mr. J. I. Craig, from data supplied of the actual amount of work done. 





* Since writing the above I am informed that the speed of walking at Tara is greater than in the ordinary prison SecneEeS 
the latter being carried out at rather less than 4,000 metres per hour. 
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Sus-ApPpENDIx IT. 


NOTE ON THE THIRD CLASS LABOUR (QUARRYING) AT ABU ZA‘BAL. 


Sir, 


I visited the quarries and prison at Abu Za‘bal with the Inspector General, who was good enough 
to give me every facility for obtaining the desired information as to the character and amount of work 
done by the convicts. ; 

As regards the work I obtained the following results :— 


1. Quarrying proper, 7.e. drilling and loosening the stones with the crowbar. The data which 
would be required to estimate the work done would be extremely difficult to collect; no observations 
were made on this point. 


2. Carrying the quarried stone up to the trolley-sidings. This is probably the most laborious of 
the various types of labour performed. Detailed measurements were therefore taken, as far as time 
allowed, at the deepest of the three quarries. 

The lowest point of the quarry is twelve metres below the level at which the stone is dumped. The 
longest distance to be traversed is eighty-nine metres, of which approximately one-third may be regarded 
as on the level, the remainder an incline of varying steepness. The path was winding and was measured 
by the engineer attached to the quarry along the line taken by the men. , 

The loads of nine men and the weight of the convicts themselves were taken. The minimum load 
was thirty kilogrammes, the maximum sixty-four kilogrammes; the average load carried being 
47-5 kilogrammes. . The weight of the convicts was : minimum fifty-four kilogrammes, maximum seventy- 
five kilogrammes; the average weight being 65-3 kilogrammes (including chains weighing two kilo- 
grammes). 

The numbers examined (nine) are too small to be satisfactory. It would be an advantage to get 
the average load carried by fifty convicts and the average weight of the same men. If these. details 
were obtained, it would: be of interest to have the load carried and weight of each individual recorded 
separately, in order that it might be ascertained whether the heavier men carried the heavier loads, and 
the reverse ; this would give information as to whether the total work done was or was not the same 
in the men of weak and strong ‘physique. 

This is not perhaps essential to the purpose of the investigation, the figures given above probably 
representing the maximum of total work, as it has to be remembered that if, as is probable, the average 
load is somewhat higher than the figure (47:5) given above, the man has to carry his own weight a fewer 
number of journeys. : 

The total daily amount carried is one and a quarter cubic metres, weighing 2,125 kilogrammes. 
In other quarries, with a shorter distance to traverse and a lower vertical lift, the amount is one and a 
half cubic metres at 2,550 kilogrammes. 


The details of the class of work are :— 


(a) Total weight carried... ... ... ... ... 2,125 kilogrammes. 
(6) Distance carried Pry Geers soe Te 89 metres. 

eh bea Ws 7 a i es ce AS Se ae a gr 12) 

(d) Average weight of load ... ... 1... 47-5 kilogrammes. 
(e) Average weight of man ... ... 1... ... 65 =" 

(f) Number of journeys = 2,125 + 47-5 = 44-7 

(g) Time taken to traverse the distance ... 2 minutes. 


(h) Return journey without load downhill 89 metres. 


The distance traversed in another part of the quarry at which work was going on was seventy-two 
metres, the height being slightly less (not measured). The height was measured by means of a levelling 
board, a measure being taken from the free end of the board vertically to a point on the incline; the 
board was then shifted to this point and the procedure repeated until the lowest point was reached. 
The men work nine hours in the summer months and eight in the winter. 

A man who is expert at the work or able to carry a heavy load may, however, complete his allotted 
- task in a shorter time; he is then allowed to cease work. 


3. Trolley driving. There are two types of trolleys, viz. :— 


(1) Holding one cubic metre, ae Of stone —.., .sa pase ses 100 kaloprammies, 
Weight of trolley,“empty 8 c2. aoa eee Cem eee 

(2) Holding three-quarters of a cubic metre, Pel hi of stone... 1,275 S 
Weight of trolley; empty cyedjecs) escaneeee css? ene ee q 


A dynamometer was attached to a No. 1 trolley loaded ; to the dynamometer a rope was attached 
of sufficient length to allow of a straight pull. Men were then put on to draw the trolley at about the 
usual walking pace over a short sketch of line fairly representative as to its curve and regularity of the 
whole. ‘The dynamometer reading varied between about twenty-five and a little over forty, the needle 
oscillating for the greater part of the time slightly above and below thirty-five kilogrammes. This may 
be regarded as the mean resistance to traction of a trolley of a total loaded weight of 2,170 kilogrammes. 

The trolley is pushed by three men on a distance of 250 metres, nineteen journeys being made. The 
men (three) have to load the trolley, and judging by the weight of the trolley they have to lift between 
them 1,700 kilogrammes from the ground into the trolley, a height of about 1-25 metres, nineteen times 
during the day. The trolley is pushed back empty. The traction resistance of No. 2 trolley measured 
in the same way was found to be twenty-five kilogrammes. 


The details are :— 
Trolley No, 1,'° 


(a) Weight of trolley, loaded... ... ... ... 2,170 kilogrammes. 

(5) Ls Pt Bray it ee ere Tee 470 a 

(c) Distance traversed, loaded ... ... .... 250 metres. 

(d) 4 a tinloaded .. 3) eset ees 

(f) Number of journeys... ... ; 1S, 

(g) Weight of stone to be eas into eae 1,700 kilogrammes. 

(hy) Height'to: be raised. 2.0). .tt emaeme 1-25 metres. ; 

(c) Number of men employed on work... 3. 

(7), Average weight of men... -.5) oss to se 65 kilogrammes. 
: (k) Resistance to traction of loaded trolley 35 re 

Trolley No. 2. 
(a) Weight of trolley, loaded... ... ... ... 1,640 killogrammes. 
(6) * fae toes BINPEV ast iy o8 ee eee 326 Fast 


(c) Distance (the same as in No. 1). 
(d) Weight of stone to be raised into trolley 1,275 kilogrammes. 


(e) Height to be raised ... ... sis 1-25 metres. 
(actually probabil less, as rhe. trolley edge is lower). 

(f) Number of men employed... ... ... 2. 

(g) Weight of each man dog Desay eee 65 kilogrammes. 

(h) Resistance to traction of leaden trolley 25 mI 


Nors.—The resistance to traction of the empty trolley was not measured, but may be taken as very 
roughly proportional to the weight. 


4. Carriers of stone to crushing machines :— 
3:69 cubic metres of stone are raised to the shoulder and carried fifteen metres level with a short 


rise of two metres at the end. 


~ Details :— 
(a) Total weight carried wes see eee eee ~=-6,393, kilogrammes. 
(6) Distance traversed 73.2260 ...> “siete enna pee 15 metres. 
(c) Lift to shoulder py Gee eS eS LAS oogs 
(d) Height: littsn | Sater. ee een reste ae oss 
(e) Number of journeys 2.0.) Si. Bw 


(It is assumed that the weight carried averages 47-5 kilogrammes ; it is very probably more owing 
to the short distance to be traversed, which would reduce number of journeys. It might be worth while, 
if the work is found on calculation to be apparently excessive, to get details as to the average load.) 


5. Feeders. Estimate of work not attempted. Work consists in transferring the load from shoulders 
of men to hopper of machine. No lift or walking. Four men deal with 170 cubic metres daily. 


eT we 


6. Stone carriers (broken stone in baskets) :— 
2-4 cubic metres of stone are raised to the shoulder about 1-4 metres and carried a distance of 
‘seventy metres on the level. 


(a) Weight lifted... ... 1. 1. wo. 64,080 kilogrammes, 
(Oyekteient lites rere eee 1-4 metres. 
(eyeiistanceciraversed J... 0.6. fect? ee a. 
ERT ATEE Peas. SoM airy) Fosse o ove see 86. 


In this case also the average load is probably more than 47-5 kilogramme-calories. As the stone 
‘is carried in baskets, each man’s load is therefore more likely to equal. This would reduce the number 
of journeys, the same remarks applying as in the last case (4). 

In both cases it should be noted that the men have to walk back unloaded over the same distance 
that they traversed loaded, the weight of the men being taken as sixty-five kilogrammes average. 


The object of the investigation being to find the maximum regular work, with a view to testing 
by it the sufficiency of the existing diet, the figures given above may be safely taken for the purpose, 
as there is little doubt that any errors will give an excess rather than a deficiency in the estimate of 
work done as compared with the true amount. 

Other types of work were examined ; in most cases it was obviously less arduous than the types 
-on which notes were taken. In the case of raising water by pumping an investigation might be interesting. 

Ten to twelve men turn a capstan working a pump raising water into a tank at the top of a building. 
‘The men are said to walk a total distance of thirty kilometres. The work done is difficult to estimate, 
as the weight is thrown to a certain extent on the capstan bar ; the amount of water raised is not known, 
‘and the distance traversed is uncertain. 

In addition to the work specified above the men have to walk a distance of two kilometres (not in 
the case of pumping last mentioned) to and from the prison. There is a slight rise in the ground of the 
prison to the quarries, amounting probably to not more than ten metres as far-as could be judged by a 
very rough estimate. The work done must, however, be added to the day’s work. 

It should be noted that a half day’s work only is done on Thursday and no work on Friday. The 
weight of the men includes the weight of the chains (two kilogrammes) and the shoulder pad on which 
the stone rests during transport. 

As my visit was in a sense a private visit arranged with the Inspector General, whom I have to thank 
for a most interesting morning spent at Abu Za‘bal, I am sending this note to him before transmission 
to you, fot his approval and concurrence. 


I am, Sir, 
Yours faithfully, 
(Signed): W. H. Witson. 


REMARKS. 


I received the impression that a certain proportion of the men, particularly those engaged in carrying 
at the quarry, had the appearance of malnutrition. An average weight of sixty-five kilogrammes would 
not suggest this, and of the nine weighed two weighed seventy-five kilogrammes and one seventy. If 
these are abnormal weights, the average on such a small number would be unduly raised. 

I was struck by the fact that the manner of carrying the stones resting on a small pad fixed above 
the shoulder blades, the stone being prevented from falling off by the hands, makes it impossible for 
a convict to carry a reasonably heavy load unless he can get one or two pieces of large size. If the pieces 
care small the man has to make a larger number of journeys with a light load. If it be remembered that 
each journey involves an amount of work at least equal to that of carrying a load of sixty-five kilogrammes, 
it is obvious that the amount of labour could be diminished comparatively simply without diminishing 
the output of stone. 

I mention this on the ground that if, as seems probable, the existing diet were regarded as insufh- 
cient for this class of labour, anything which would facilitate the work might be cheaper to adopt than 
.a considerable increase in the diet. 

(Signed): W. H. Wixson. 


Whittingham Pasha has pointed out that the character of the labour at the machines (feeders and 
-carriers) is very unpleasant, owing to the large amount of stone dust; this no doubt is important 
from the hygienic standpoint, but does not affect*the amount of work done. 
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Sus-AppEeNnpDIx III. 


CALCULATIONS ON DATA OF SUB-APPENDIX II. 


Stone-carrying. 


-Data :— 

Average ‘load: «2.i "4." hace. <2> cae ee 47-5 kilogrammes. 
Average weight of man... ...  ..0, bsp) eee 65:3 Z 
Distance walked 90 35. 7 eles: sa acohb eat eee 89 metres. 
Wertical :06. 4) 6 Gui cee ists meme ca 12 os 

Weight of stone per day... ... ... ... 2,125 kilogrammes. 
Number’ of yourneysi= eae et AS 44-7 say 45. 
Time to .traverse ‘distance 2" 4.9 oY ae! 2 minutes. 


The man lifts 112-8 kilogrammes 12 metres 45 times, or does 60,912 kilogramme-metres 
of work. 
It is now assumed that the work done in walking is one-fifteenth 
of that of lifting the same weight vertically. Therefore the labour of 
transferring 65-3 + 47-5 kilogrammes through a distance of 89 metres 
e+ 8 45 
45 times is aie ee Fee eke det yeh? Jae wes Ine OE ee DO Bey ALO Te Iv een ree 
The work of walking unloaded downhill will be much less,* say 
A. 5 
one-thirtieth of that of vertical lifting, or haa OUR ATaRE 8,718 iS 
The work of transferring his weight to and from the quarry is 
65:3 x 4,000 
16 








Oe TN Se hee cot ede ae ge eee ee ee ee a a 


” 


In all... ... 117,100 kilogramme-metres, 

Apparently this is done in 45 x 2 x 2 minutes + say 60 minutes for coming and going + say 
4 of 45 x 2 x 2 minutes for rests, or in five hours say. 

The British convict on the treadmill used to do 166,000 kilogramme-metres in six hours, and the 
American convict, on a better diet, 192,000 kilogramme-metres. ; 

The shadiif worker does 90,000 kilogramme-metres of actual lifting and say 20,000 kilogramme-metres 
coming and going, or say 110,000 kilogramme-metres. The American estimate of the actual work of 
lifting by the shadif is 96,000 lilogramme-metres, 

The general result is that the convict, in this case, does much the same amount of work as the felldh. 


Trolley driving. (1) Heavy,Trolley; (2) Light Trolley. 








DATA, Heavy Trolley. Light Trolley. 








Weight of loaded trolley... ... ... ... ... .. «| 2,170 kilogrammes 1,640 kilogrammes 

Weight of unloaded trolley ... 2 4.0 wee wer ee] 2 470 3 326 ss 

Distance ‘travelled 6.0 ee a. ee ee | OU ame tes 250 metres 

Numaber. of. |ouriievaitasiy ss thin ifie. 01s bso Lee 19 19 

Weight of stone raised ... 21. 1. «1... «+. «s-| 1,700 kilogrammes 1,275 knlogrammes 

Height. 10 ees sak ath eae geet mena oe een ee 1:20 metres f 
Number. of men: toa rolle yin. 05,24 cua eter are 3 2 

Average weight wisgpujjecugiudss vac” cso ekieneee | eeu De alosTammes 65 kilogrammes 

Resistance of loaded trolley to traction ... ... ... 35 » weight 25 » weight 





* Negative work is about equal to the static work involved in maintaining a given weight, r. Tigerstedt Joc. cit. (W. H. W.).- 
+ Dr. Wilson puts this as rather less than for the heavy trofleys, and so 1:20 metres has been taken. 


Bt =. 


(1) The work done per man in pulling or pushing the loaded trolley 








35 x 250 x 19 
mths sae or 955,400 kilogramme-metres. 
That for the empty trolley may be taken as proportional to the 
weight, or PSs SREY nah Mirch Aided. tole cobs (ys 00; OTs 2, 2,000 . Pe 
The work done in lifting the stone is See = ane or 138,400 2 c. 
The work done in transferring the man’s own weight is 
el ore rete ee kee agp 
In all... ... 122,000 kilogramme-metres. 








(2) The corresponding figures here are :— 


25 < 250 x 19 
fw Ree or 59,400 kilogramme-metres. 











2 
2 
5 x 3s x 19 or 11,900 ” ” 
1,2 1-2 
Wt Ep< ; 0x19 or 14,500 5 ” 
ee or 41,200 yeu 55 
In all... .... 127,000 kilogramme-metres. 








To these must be added 17,413 kilogramme-metres for walking from and to the prison. 
This result’ agrees as well as can be expected with that obtained from stone-carrying, considering 
the totally different nature of the work. 


Carrying stones to crushing machines. 

















Data :— 
Weight carried hie Mik s eeeetsl ae tes Dee kilogrammes. 
Piece, RRM E Doster aircon “Tesi bee loos ‘15 metres. 
aN beak Rohe CUM i hs Paawin er ig oaeueaieks y thie ee 
IN BINT ROP OUINC YS Sf sy. cette vee On ite pee ABS: | 
Work on vertical lift 6,393 x2 ... . . .» Or 12,780 kilogramme-metres. 
Work done in lifting stone to shoulder 6 393 x ae re i a ee OF 8,950 FF . 
Work on raising own weight 2 metres 65 x 2 x 134 ities are OFy ic L420 Z. & 
: 6,393 x 15 
Work on transfer of stone Tt tre tte re nee ee OF 6,393 iF - 
Work on transfer of own weight 2a aad ish seks Sp teaett: Qe 7 PaO) ; 
. In all... ... 63,000 kilogramme-metres, 
Carrying stone in baskets. 
Data :— 
Weight lifted. sc scp coc ee saw ses eee + 4,080, kalogrammes. 
Height of lift Re ae a not 1-4 metres. 
Distance Era vOtse dire. ney ye = Fone aby, nor 70 . 
Wuinber= of (urmeya ns a riastc ca ap eat 86. 
Work done in actual lift 4,080 «x 14 ... 0... ke ee ee OF 5,700 kilogramme-metres. 
Work done in transport of stone ae haa Nylemens Sis Seer: eA N tA 3 Py 
‘Work done in, transport of man ee Sov te SDR atts OLE Oe, DUG rh Fe 
} AAS In all ... ... 76,900 kilogramme-metres. 
The work here also appears to be small. nN 
(Signed): J. I. Crata. 
May 9, 1914. 


NovTEe.—In all the above cases work is done in raising the body when lifting the load from the ground ; roughly estimated 
this probably varies from 700 to 1,400 kilogramme-metres, according to the class of labour. 


sees ff), a= 


THE PROTEIN REQUIREMENT. 


This is probably the most difficult and at the same time the most contentious question with which 
we have to deal. 

This will be readily understood if the various standards which have been adopted by different 
authorities be considered. 

Chittenden,* as the result of a prolonged series of experiments on a number of men leading active: 
lives, came to the conclusion that the nitrogen requirement of an ordimary man was 0-12 gramme per 
kilogramme of body weight daily. McKay recommends for the Indian prisoners of the United Provinces: 
0:21 gramme of nitrogen per kilogramme (the average weight of the men being 55 kilogrammes), The 
diet of the English hard-labour convict contains protein equal to 0-34 gramme of nitrogen per kilogramme: 
(as estimated from the content of the diet in protein, the weight being assumed to average 70 kilogrammes). 

If these figures be applied to the problem before us, the Egyptian prisoner having an average weight 
of 65 kilogrammes would receive :— 


On the Chittenden scale vss vet see vue 47-24 grammes protein daily. 
9 pon MECH BY ARB IG. ie, Sc hase ee ee meme eee a " a 
»» 9 Mnglish hard-labour scale .... .... 125 re me 9 


(the numbers being grammes of protein used in the body). 
If the various experimental diets which have been found successful, and the diets adopted in public: 
institutions be examined, a similar discrepancy will be found to exist. The following may be: quoted :— 


Protein. Heat Value. 
SEVEN F snc suka te uae ee gauge a euaede Satan De je ike el een mn 2,444 
Harsebbel ds +=. 6:3 SAP Be re eee se ee 3,462 
Chittenden=(Wletcher) 5. 7.cken¢ same tcucge Nuke Scan eaanee eae 1,606 
Hindheder (£928) 5 ca jie. BOR A a oeratiaa ba eee Le 3,000 (?) 
Kumagawa fs ../ uefa seo. 2G Pie a ak ge ad ce Ge at ed 2,640 
McKay (Diet=-No.- EL. 6): T910=1911 van < une ele esp 3,168 
jinglish hard labour a havegadt sa ode ae 177 (gross) 4,168 
British Army active service recommended (1912)  ... 200 4,378 


Between the low protein diets and the high are Voit’st well known dietaries, which contain for 
moderate work 104 grammes and for hard labour about 120 grammes available protein. 

It might be thought that some definite experimental evidence could be found showing the necessity 
of such high protein intakes as those mentioned ; it is, however, doubtful whether any physiological’ 
knowledge exists demonstrating the value of such an excess of protein to the organism. 

The extensive series of experiments carried out by Chittenden in America about ten years ago, 
and the quite recent investigations of Hindhede in Denmark, both tend to show that the amount of protein: 
required daily by men leading active lives and often engaged in hard physical work is about half that 
usually deemed necessary. 

In view of these discrepancies I will give the following extract, which I have translated, from Rubner’s. 
Wandlungen in die Volksernahrung (1913). 

“The older view that for hard labour about 120 grammes of protein and for light labour about 100: 
grammes are necessary has been found to be approximately correct. These figures are not a minimum,. 
but considerably above it, as ought to be the case in any satisfactory regime. 

“The figures must not, however, be taken as applying to all nations or to the range of people in 
one nation; they apply really to the type of food habit of the people whose normal diets were studied. 
by Voit and upon which he based the figures of his standard diet.” 

The basis of the prevailing opinion is in fact largely the statistical information which has been col- 
lected in European countries as to the quantity of protein an adult man consumes daily (when free to- 
eat what he desires) in different classes of life and under different conditions of labour. And it seems,. 
as might be expected,,that the gradual and considerable increase in the daily amount of protein con- 
sumed (as judged of by the great increase in the consumption of meat per head of the population in various- 
countries) has been reflected in the dietaries of public institutions. 





* «Physiological Economy in Nutrition,” 1904. 
7 Quoted from Chittenden, op. cit. 
t Voit, Zeitschrijt fiir Biol.. Vol 12, page 21, 1876. 
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In view of the varied opinions mentioned above, it may be of interest to consider very briefly the 
known facts regarding the need of protein to the animal organism, as far as these facts have a bearing on 
the subject in hand :— 


1. Protein is not consumed in the production of energy provided a sufficiency of carbohydrate and 
_ fat is available; that is to say, that, given a sufficient amount of food, the loss of nitrogen is not 
increased by muscular exertion. 


2. Any excess of protein over and above that required for meeting the wear and tear of the tissues 
is used as fuel, having for the purpose about the same value as starch, or is stored up as fat or carbo- 
hydrate into which it is converted, the organism having a very slight power of storing protein as such. 


3. The experiments of Rubner and K. Thomas* have shown that the minimum amount of protein 
required by a man of average weight to maintain nitrogen equilibrium (i.e. to live without drawing on 
the proteins of his own tissues) is equal daily to thirty grammes of animal protein (e.g. from meat and 
milk), the vegetable proteins varying in value for this purpose. Thus, while thirty grammes of meat 
protein could be replaced by thirty-four of protein from rice, it would require no less than 102 grammes of 
protein from dwra (maize). A list of the “ biological values ” of the protein of different food materials 
is given in Table I, page 54. 

The function of the protein in the body (after growth has ceased) are various, but may be shortty 
stated to be the replacement of the wear and tear of the tissues and the supply of components of the 
secretions as far as these are not reabsorbed and used again. 


4. The nearer the intake is to the minimum the longer the organism takes to rebuild any damaged 
tissues or to make up for a temporary deficiency in the protein supply. 


5. A high proteim intake appears to increase the defensive powers of the tissues against disease. 
For example, in the treatment of phthisis a large amount of protein appears to be essential in the diet. 
Bardswell and Chapman in their work on the subject state that 154 grammes (gross) of protein should 
be taken daily ; it is interesting to note that they regard the source (animal or vegetable) of the protein 
as immaterial. 


6. The experiments of Chittenden and others tend to show that the human organism tends rather 
rapidly to become habituated to a low protein intake (in some of Chittenden’s subjects the biological 
value of the daily protein was below Rubner’s minimum).t 


7. An excess of protein in the food leads to a speeding-up of the metabolism, as indicated by an 
increased heat production apart from any increase in external work. Protein acts as it were as a forced 
draught to the metabolic furnace. This is presumably due to its producing in some way a higher level 
of muscular tone. Possibly it, in some way, facilitates the discharge of energy and so increases the capa- 
city for work. This increased production of heat is accompanied by an increased flow of blood to the 
skin and an equivalent increase in the discharge of heat. This increased heat dissipation is carried out 
at moderate air temperatures almost entirely by radiation or conduction from the surface of the body, 
with a large excess of protein the limits of regulation by this means are reached during rest, the extra 
heat produced by muscular exertion being dissipated by sweating. 

It appears to be a well recognized fact among the people of this country that lentils and beans are 
to be avoided or eaten sparingly in the summer; it ought to be possible to obtain statistics as to the 
sale of these two commodities in the hot and cold seasons respectively. I have drawn attention to this 
in a note on bedwin food habits. (Appendix II.) 


8. In addition to the low biological value, the vegetable proteins are absorbed from the human 
digestive tract less well than are the animal proteins. This is dependent in all probability more on the 
structure of the food materials than on the nature of the protein. The more completely the food materials 
are disintegrated artificially the larger is the percentage absorbed. The percentage absorption of protein 

from various sources is given in Table I, page 54. 


The conclusions to be drawn from the above are briefly as follows. 

A minimum amount of protein is required daily, over and above which a certain excess is desirable ; 
this mimimum is different for different proteins and is measured by the biological value of the protein. 
In determining therefore the requisite amount of protein it is essential to take into consideration the 
biological value of the protein components of the diet and fix the daily quantities on this basis rather than 
_on the nitrogen content. In determining the amount of protein the defective absorption of vegetable 
proteins must be allowed for. 


* From Rubner,:‘* Die Lehre vom Kraft und Stoffwechsel,” in Handbuch der Hygiene. Rubner, Gruber and Ficher, 1911, 
Also Rubaer, Wandlungen in der Volksernahrung, 1913. 
+ Estimated from diet sheets given in Chittenden’s work loc. cit. 


Be 1 ES 


The minimum requirement of protein is the same for a man at work as for a man not doing work; 
theoretically, therefore, the biological value of the protein offered in the diet should be the same for all 
classes of labour. 


As the protein supplies certain daily needs of the organism independent of the work done, the day’s . 
supply, whatever its amount, being completely used, the value of the protein in the diet should vary 
as little as possible from day to day, and should not vary much in different meals. 

The specific dynamic effect of protein and the known food habits of workers in hot climates makes — 
it probable that a low protein intake (within certain limits) is advantageous in the hot season of the year. 


The question as to what should constitute a safe margin of protein above the minimum is not easy 
of solution. 

Leaving out of consideration the bread diet, the three diets for other classes of prisoners appear 
to contain as at present constituted (millet bread) respectively : 





Diet. No. I. Diet Now II. Diet No. III. 
Protein GE FUE Re LE TS ae 59-2 69-7. 83 
Biological value Sh LR eM res: 31-2 38-7 53-34* 


There appears to be no reason to doubt that the health results among the prisoners on Diet N o. I 
at Tira have been good on the diet offered, which would suggest that the value of protein exceeding the 
minimum by 8-7 grammes daily is sufficient. Assuming that the wheaten bread in use up to about 1911 
contained as much as five per cent of available protein (which from evidence the sub-committee have 3 
collected it probably did not), the three diets contained the following :— 


Diet No. I, Diet No. I. Diet No. IIL. 
Available; protein, vi. 00 pining ian nas 70:2 82-7 96 
Biological value 5cbeb Nada: dt ode 35-4 44-2 57-8 


_In connection with the question it is of interest to consider other dietetic systems. 

It may be noted in regard to Chittenden diets that in many cases they are almost entirely vegetarian, 
and that the biological value of the protein is close to or even in some cases below the minimum (the state- 
ment is on the basis of estimates I have made from the details published in “* Economy in Nutrition ”’). 
The varied character of the food and the large number of different substances in small quantities entering 
into its daily composition, combined with the surroundings of the individuals experimented on, would 
make the system an unsafe basis of comparison. 

I have unfortunately been unable to collect any details of Hindhede’s system. It is, however, 
mainly vegetarian, the diet containing in addition to bread, apparently, a considerable amount of potato, a 
little milk, and some vegetable fat. Its protein value is very low; it is, however, to be noted that the 
protein of potato has a high biological value. The interest of this particular regime is that it has been 
suggested that its application in the Danish prisons would lead to a great financial economy, the cost 
of the diet for an adult in active life being in Denmark from (in English money) 23d. to 33d. a day. 

It would be of great value if this system could be studied and accurate details obtained. 

McKay’st investigations are of special importance, as in framing the Indian prison dietary he was 
dealing with a population (in the United Provinces) of very similar food habits to those of the Egyptians, 
the main difference being in the average weight of the individuals, namely fifty-five kilogrammes, as 
compared with a probable sixty-five kilogrammes here. 

He finds that the average protein intake of the population of the plains of Lower Bengal is 0-116 
gramme per kilogramme, equal to 37-5 grammes protein daily ; of the United Provinces 0-168 gramme ~ 
nitrogen equal to 57-5 of protein. The said dietaries formerly in force contained 0-205 of nitrogen per 
kilogramme. McKay recommends a dietary containing 0-21 gramme of nitrogen per kilogramme of 
body weight, considerably more, that is, than the amount he estimates as the average for the free 
el cee In regards to this he writes :— t 


(1) We believe that it is for the welfare of the prisoners and probably to the advantage of the 
State that the level of nitrogenous interchanges should be such as to provide liberally for the waste of 
everyday wear and tear. 


““(2) It being already the policy of the Government of the country to provide dietaries that are 
superior inside the gaol to those obtainable by the same class of people outside the gaol, it is the business 





* If millet protein is taken as having the same value as maize protein, the biological value would be reduced by approxi- 
mately 2°56 in the case of No. I and by 3 grammes in the case of Nos. 1I and IIL. 

+ McKay, “ Scientific Memoirs of the Government of India,” Vol. 37, 1910; Vol. 48, 1911. 

t Lhid., page 127. 
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of the Government to determine any change in its policy; from a physiological standpoint we cannot 
defend any lowering of the present level.” He continues :— 

“ Physiologists of the Chittenden school would hold that the dietaries are excessive and that they 
might be reduced all round by one-third or more with advantage... . While acknowledging the force 
of the different arguments for the reduction of the level of protein metabolism, we have had sufficient 
evidence in our work in India to confirm us in the opinion that a liberal supply of Protein (absorbable) 
is the all-important element of a diet, without which, no matter how plentiful the other constituents 
may be, physical fitness, capacity for work, and the power of resisting disease cannot be expected.” 

It appeared worth while to quote the above as the question at issue is almost identical with that 
which we are attempting to solve. 

McKay’s remarks are of particular interest if it be noted that the amount of protein for which he 
is contending is no more than eighty grammes daily, derived entirely from vegetable sources and having 
a biological value of only 33 (I have estimated this from the composition of McKay’s Diets I a and II 6), 
McKay ascribes the somewhat better physical development of the people of the United Provinces as 
compared to those of Lower Bengal to the fact that the former consume a daily average of 57-5 grammes 
protein per head, the latter about 38. It is a curious fact that, if the origin of the protein be examined 
in the two cases, we find that in the former it is from cereals and pulse, in the latter very largely from 
rice. Roughly estimated from the details supplied by McKay, the biological value of the 57-5 grammes 
protein would be about 25 and of the 38 grammes 30-5. This inversion is of course due to the high biolo- 
gical value of rice protein, and no doubt explains how it is that the people in question are able to live 
on such an apparently deficient amount of protein as thirty-eight grammes. It must be remembered 
also in regard to the low value of 25 in the first case that the average weight of the individuals is probably 
fifteen per cent less than those for whom thirty grammes would be the minimum. 


If the various figures above be considered, it will be seen that. considerable stress has been laid on 
what Rubner designates the biological value of protein, and although, as far as I am aware, this has not 
hitherto been taken as the basis of estimating the protein requirements, it appears to me to be the correct 
method to pursue in dealing with a dietary in which protein of vegetable origin is bound largely to pre- 
dominate. The amount of absorbable or available protein, and much more sc the gross amount of 
protein in the diet, may therefore be regarded as subsidiary considerations, seeing that the total quantity 
is made up of fractions of protein of very varying values. 

The absolute amount of available protein is therefore a secondary consideration dependent on the 
types of food material introduced into the dietary. 

It will be seen on consulting Table II that all the dietaries hitherto in use, with the exception of 
No. II and No. IT of 1905 onwards, contained protein between 70 and 80 in available amount and having 
a value of less than 40. Diet No. I used at Tira during the last three years also had a protein 
biological value of less than 40, the diminution bemg due to the introduction of millet bread. As regards 
the hard labour Diet No. III introduced in 1905, it is suggested (by Dr. Kirton) that its high protein 
value, due to the introduction of a considerable amount of meat, accounts for the greatly improved 
‘mortality statistics from 1905 onwards. It would require a statistical investigation of a much wider 
range than has been attempted to confirm such a suggestion. 

It may also be pointed out that approximately half the prisoners at Tra, those in fact serving the 
longest sentences, have not had the advantage of this diet, receiving Diet No. II, the biological value 
of which is at present 38:5. . As far as I can learn, the health of those on Diet No. IL was not inferior 
to that of the other prisoners receiving No. III. 

There is very little evidence to show that the protein requirements of the one class of convict is in 
reality greater than that of the other. 

This being so, it is suggested that protein having a biological value of 40 is a sufficient daily provision, 

To fix the protein value of the diet at a lower figure than this for long-term prisoners might be justi- 
fied by comparison with certain low protein systems. It would, however, be an experiment of a rather 
dangerous character. It may be the case that in this country and in India a large part of the population 
live their lives out with a mortality in persons over the age of fifteen years, as shown in my report on the 
health conditions of Taira convicts, 1898, scarcely greater than it was within the same age limits in England 
at that date, on a diet of a much lower protein value than 40, The life in prison with forced labour and 
a fixed diet, without the ability to vary the conditions, will probably put a far greater strain on the 
human organism than that to which any free man is likely to expose himself ; it is therefore wiser to leave 
a margin considerably in excess of that which might be sufficient under less strenuous conditions. 

In regard to the short term prisoners, whose average stay in prison is approximately three months 
and seldom exceeds six months, it is safe to adopt a figure nearer the minimum. A protein value of 
33 is therefore suggested for Diet No. I. 

The excess of energy value required in Diet No. III will imply the addition of food materials 
containing protein. Its protein value will therefore be higher. 


It is, therefore, proposed that the protein value of the three diets should be :— 


Biological Value of Protein. 


Now! Pc inadodebt, GR er Prcabad dan 40 
INO ALL ke Babe's. .Cie ras vie ERR 9 an ae ee 45 


The available amount of protein corresponding to these figures will be :— 


Available Protein. 
ia RG SLR GE Kaew Ay ch ORM R ERA does YS 60 
Nove i Tt oreo ee ei Ge rat Petes 80 


INOS LLIN oer tite as oe eee ee tae ace eerie ose 90 


These figures must not be regarded as a fixed amount, they might be less or more according to the 
source of protein. 

It may be as well, in order to avoid the suggestion that the diets can be classed with those of very 
low protein content, the suitability of which for men living under the conditions of prisoners has still 
to be proved and is perhaps open to question, to give the gross amount of protein the three diets would 


contain. It would be approximately as follows :— _ 
Gross Protein. 
No. VL ON [OER BR Mahe ek aad fe aaa te 76 
INO. dd fc fee oer epee ROPE eh Eaetea nema ae 102 
ING? LUTE Sp Naas a ola '9 Ge gelaes EreL 114 


In constructing the diet sheet the amount of protein may be a little less than the above figures. 
The biological value will, however, be adhered to as far as possible. 

It may, in conclusion, be stated that although the figures given represent a sufficiency, an addin 
to the protein within reasonable limits would probably be of value, at least in the cold season; and 
provided this could be done without additional cost to the State, beyond a quite insignificant amount, 
it should in the opinion of the sub-committee be attempted. 


(Signed): W. H. Witson. 


THE SOURCE OF PROTEIN IN THE DIETARY. 


The foodstuffs at present in use in the prisons are identical with those consumed by the general 
population and can be readily purchased here. 

It is therefore not proposed to alter the constitution of the dietary to any great extent. 

In regard, however, to the meat ration in Diet No. III there appears to be no sufficient reason 
for retaining more than is sufficient to add variety to the meals on different days. 

The advantage of meat, apart from the high value of its protein, is that,it stimulates the digestion 
and gives, owing to the many different ways in which it can be prepared for consumption, a large power 
of relieving the monotony of the diet. In addition to this, fresh meat has certain properties which are 
called in general antiscorbutic and which are dependent on its containing substances known as vitamines, 
which have within quite recent years been shown to exist, their existence being known more by the 
pathological effects of their absence from the food than by any very accurate knowledge of their nature 
or physiological action in the body. 

Some of these substances are destroyed by prolonged cooking; it is known at least that the anti- 
scorbutic property of meat and vegetables is lost by prolonged cooking or by complete desiccation. It 
is quite possible that many more of these substances exist than the few at present known. 

It is therefore probable that the meat of Diet No. III, given, as it is, always in the same ford 
after boiling for three hours, has probably lost most of its stimulating properties such as they are, and 
possibly much of its value in all other respects with the exception of its nutritive value. 

Sufficient of the vitamine substances is contained in most vegetable materials in their natural state, 
and it is probably for this reason that fresh vegetables and fruit are of importance in the diet, and particu- 
larly a certain amount of raw vegetables. It may be here mentioned that the Egyptian is in the habit 
of eating most vegetables in a raw state. 
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Apart from the fact that the population of Egypt is mainly vegetarian, it will be seen from the above 
‘that there is no sufficient reason for retaining more than sufficient meat to assist in reducing the mon- 
-otony of the diet and adding to a certain extent to the biological value of the protein content. 

It wotld appear that 31-2 grammes as at present given in Diet No. II might be regarded as 
sufficient, any other addition of animal protein such as that of cheese being given more to assist in the 
-even distribution of the protein and to add variety than for any other reason. The complete abolition 
-of the meat ration, in my opinion, would have as its chief objection the difficulty of providing a dietary 
which would not be unduly monotonous, without at the same time raising the cost of the rations. 

As regards the possibility of finding other cheap sources of protein, the residues from oil and starch 
factories are available. As regards the latter, the flour, containing a large percentage of proteins of 
high value obtained from potatoes after the extraction of the starch, has been used as a means of enriching 
bread. It has not, however, been possible to obtain information as to the cost or composition of the 
material ; details should if possible be obtained. 

In regard to the former some very successful experiments were made by the Prisons Department 
upon the addition to the bread of soya bean meal from which most of the fat had been extracted; a 
palatable bread of good quality was obtained. The‘composition of this material is protein 40-6 per cent, 
starch 30 per cent, fat 2-1 per cent, salts 5 per cent. 

The biological value of the protem may be assumed to be the same as that of pulse. 

The absorbability of the protein is stated by Lipski* to be 80-5 per cent, other estimates are some- 
‘what higher. , 

Table I gives the composition and value of the material. The price would apparently be about eight 
milliemes a kilogramme. | 

The addition of five per cent of the soya meal to the bread in the place of five per cent of wheat 
flour would raise the available protein content to 5-8 per cent, the biological value by 0-5 per cent, lower 
the carbohydrate value by 1-7 per cent, and the total heat value of the diet, supposing that about 1,000 
grammes bread was given daily as suggested in Diet No. II, by 3-5 calories, an amount which might 
be disregarded. The cost of the bread would be slightly diminished (approximately to the extent of 
‘0-2 millieme a kilogramme). 

The biological value of the whole Diet No. III would be raised to about 50. It will be seen, therefore, 
‘that the dimmution in the meat could be met to a great extent by the introduction of this cheap material, 
-or, if ten per cent of the meal were added, almost entirely made up for. This addition to the bread, 
if found satisfactory on a small scale, might with advantage be adopted ; its use would render possible 
a diminution of the lentils or beans during the summer months, the loss of heat value being made up 
-by an increase in the rice. 


(Signed): W. H. Witson. 


THE BREAD RATION. 


In estimating the nutritive value of the various diets hitherto in use, the wheaten bread has been 
assumed to contain five per cent of available protein, having a protein biological value of two per cent. 

The carbohydrates have been assessed at 50 per cent, of which 474 per cent are assumed to be ab- 
sorbed. The loss of carbohydrates (five per cent over the whole diet) is perhaps a rather high estimate. 
This figure has been taken as it is the mean of the results obtained by Rubner for bread made of very 
coarsely ground flour and that made with fine flour. 

For millet bread the analysis originally obtained from the Public Health Department has been taken; 
it appears to vary slightly from the mean of Mr. Lucas’s results. The available value of the protein has 
been taken as being the same as that found for the same cereal by McKayf in his experiments on Indian 
prisoners: namely, an absorption co-efficient of 55 per cent only, the biological value being assessed 
at the same figure as that for wheat protein. 

The bread ration provides 70 per cent. of the energy value of the daily food and nearly half the avail- 
able proteins. It will be seen, therefore, how important it is that its composition should be uniform. If 
the analysis presented by Mr. Lucas in the attached Table VI be examined, the gross amount of protein 
will be found to be very variable ; this is to a considerable ‘extent due to the varying amount of water. 
For example, a sample (No. 3) of bread from Tira analysed by Mr. Lucas shows only 5-44 per cent of 














* Li-yu-King and L. Grandyvoinnet, Le Soja, sa Culture, ete., page 115. 
+ McKay, loc. cit. 
> Maize protein would possibly be a more correct analogy. 
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gross protein. If the content of the water had been about 35 per cent (34-6 per cent) as it should be if 
the standard laid down by the prison authorities be followed, namely, that 146 kilogrammes of bread’ 
are obtained from 100 kilogrammes of flour (see attached letter from the Inspector General of Prisons), the- 
‘gross content of protein would be seven per cent, giving an available content of protein of 5:25 per cent,. 
slightly in excess of the five per cent scale adopted. 

On the other hand, in Sample No. 4 of wheaten bread (hospital) from Tfira examined in October 1913” 
by the Public Health Department, the gross protein content on the same basis was approximately 5-6* 
per cent, giving an available protein value of 4-2 per cent only. 

It is obvious that a deficit of eight per cent of protein is a serious matter in a diet in which the- 
total protein is not much more than sufficient. 

On examining the table of flour analyses it will be seen that in one case (No. 13), the protein content: 
as estimated from the nitrogen was 7-83 per cent, m another.(No. 24) 9-62 per cent, while the gluten: 
determinations (No. 11) show an extreme variability from the very low content of 5:8 per cent to the: 
high content of 15-2 per cent. 

To obtain an available protein content in the bread of five per cent the flour should contain: 
9-6 per cent of protein estimated from the nitrogen. 

Krom the above it is clear that samples of flour should be submitted for analysis before being used’ 
for the making of bread ; it would be well also if from time to time samples of the wheaten bread were 
sent for analysis, so that any deficiency might be detected and corrected. It would be advisable also- 
that the contracts for wheat should contain some proviso as to its quality. 

A deficiency in the protein content of the flour might be corrected by the addition of the necessary 
amount of soya meal. 

As regards the character of the samples, these were, in the case of both the millet and wheaten bread’ 
from Tira, under-baked, especially so in the latter; the bread also in general appeared to be insufficiently’ 
leavened and to contain too great an excess of bran. The two samples of wheat bread from Minia and’ 
Shebin el Kém respectively were undoubtedly of much better quality than the samples from Tira and. 
Manshia prisons. 

The part of the report dealing with the source of protein may be referred to in reference to the enrich-- 
ment of bread with soya bean meal. 

There appears from the analysis (No. 4) of wheaten bread from Titra to be a remarkable deficiency” 
in the content of fat. In estimating the nutritive value of the diets fat has been assumed to be present. 
to the extent of 1-5 per cent. 

If Mr. Pappel’s analysis is correct, this is nearly three times the true amount. In order to determine 
the average amount of fat in wheaten bread made from the type of wheaten flour employed at Tira, it 
is advised that during the summer the analysis of a certain number of samples of wheaten bread and 
flour should be carried out ; ten samples of bread and a smaller number of flour would be sufficient to: 
determine this point. It would be of interest if the protein content was determined at the same time. 

“The samples should be taken at intervals during the next four months. 

Attached to the report is some correspondence belonging to the Prisons Department in regard to- 
soya bean flour and also the account of the experiments carried out with the flour by that department. 
It will be seen that very good bread was made, containing 124 per cent of soya bean meal and that fair 
bread was made containing equal parts of soya bean and dura flour. Jt is possible that an even better: 
result would have been obtained with wheaten flour. 


NorrE.—The reasons for replacing millet bread by wheaten bread have been already submitted to the Committee. See table 
showing relative nutritive value of the two kinds of bread (Table V. page 57). 


SUGGESTED DIETARIES. 


If the conclusions of the theoretical portion of this appr be brought together, the following state- 
ments must form the basis of the proposed diets :— 


Noval: No. Il. No. IIL. 

iM Energy value (calories) © (3). JRO, 2,450 2,750 3,200 
Biological value of protein (grammes) ... ... 33 40 45 
Amount of available protein (grammes)... ... 60 80 90 


It is understood that the amount of available protein (7.e. the amount of protein estimated as being 
absorbed from the protein offered) is subsidiary to the biological value of the protein and that an excess 
of protein (available or in relation to the biological value given) is not excluded and would no doubt 
be advantageous if found possible without increasing the cost of the diet. 


Reeliey, Spelt 


2. Millet bread shall be replaced by wheaten bread made from flour fairly free from bran. Helba. 
‘may be added if thought desirable. , 


3. The meat ration should be reduced in Diet No. III to 47 grammes daily, or 31-2 grammes if a 
‘suitable amount of protein can be otherwise obtained. . 


Table IV, page 56, shows the suggested alternative diets. 

Those marked A, B, C,—A being No. III, B the No. II, C the No. I—are the dietaries I. should 
regard as preferable. Either 1, 2, or 3, No. III, and | or 2, No. II, might be used separately, but would 
not be so satisfactory as the combination suggested. 

If for any reason it was thought impossible to distribute the ful suddni or cheese, these might be 
left out but the diet would not be so satisfactory. In the case of No. III Diet the No. III (1) would 
then be the best diet and in the case of No. II the No. II (2). The diets would of course be cheaper. 


The values of the diets would be respectively :— 
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nvew ye Biological Fr Carbo- MOONY ie 
rotein. Yaa. at. hydrate. Calories. 
Noe thea. as chek: SORE 45°98, |v 48°9 588°3 3,218 
Wo. alii. ah OR hee 40°95 47°8 SVE 2,861 
Nias sare ccep OO eo 32°904 36° 450°4 2,440°3 























The cost would be respectively: A. 12-0015 milliemes; B. 9-9819 milliemes ; C. 7-7270 milliemes. 


Diet No. ITI. 


If the composition of the existing Diet No. III on the wheaten bread basis be examined (see Tables 
Il, III, and IV, pages 54, 55, 56) and the result of removing all but 47 or 31-2 grammes of meat be 
determined, the following figures result :— . 








Biological Energy 


. i Cost. 
reyeere Value. Value. is 
Milliemes, 
ta} isting: Diet-N onl hi toe. ae eae? oo 96 a7°8 3,058 15A13.* 
(b) - With 47. OTAMIMOES Wat! cis hiss Shs wee | oe 82°5 44°3 2,983°S | 11590 


(c) 2 with 31°2 grammes meat... we ee 19° 41°3 2,963°5 | 10°245 














The quantities to be made good to attain the desired value would be :— 





; Biological 
Protein. Calories. 
Value, 
(Be 27-5 0-7 | 2165 
(c)  10°5 3:7 | 286°5 














1. Taking the lower figure for meat, 7.e. 31:2 grammes daily, the following figures would result from 
adding twenty-five dirhems ‘of bread (quarter of a loaf) = 78 grammes, and 18-8 grammes lentils 
(i.e. bringing the diet to the same scale as the No. II with the exception of bread and rice), 








* This figure, 15°413 milliemes, is based on the cost of millet bread, it being desired to compare the cost of the actual existing 
diet. The basis of estimation of cost and other factors will be found in Table V, which has been corrected and slightly enlarged 
from Table III of a former note. 
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Protein. y Calories. Cost. 
alue, : 
i Milliemes. 
Cc. 79°9 41°3 2 ,963°5 10° 245 
78 grammes bread BELT GE GHEOPLOT © ce tec Ok 3:9 SST 5G 179°4 0°5325- 
18'S Len Ge io) era eager eae amid Oe Ce del eum 3°6 2? 60°1 ()* 2092 
87°4 44°88 3,.203°0 10° 9867 











Reduction of cost on present diet = 15-413 — 10-9867 = 4-4263 milliemes. 

The diet almost exactly conforms to the scale adopted. ° 

It has the merit of simplicity as the actual alterations in the dietary, with the exception of the- 
extra quarter loaf, are very small. 

There are, however, objections to increasing the lentils, especially in summer ; the diet is also perhaps. 
somewhat monotonous and difficult to distribute, as regards its nitrogen, over the three meals. It is, how- 
ever, a diet which might be adopted without any reasonable fear of its being found insufficient ; it is,. 
therefore, introduced as the first proposal (No. ITI [1], Table TV). 


2. The following diet would be in some ways more satisfactory, the protein having a higher biolo- 
gical value, there being more fat, in which the above diet is possibly somewhat deficient, and having: 
more variety. 

In the place of the extra lentils, cheese is introduced. The following are the essential details :— 




















Protein. ead Calories. Cost. 
alue. 
Milliemes. 
C. 79°9 41°3 2,963°5 10° 245 
78 vrammes bread Pid tn sid DS RN anh ah NG CORE em a 1°56 179°4 0° 53825 
25 * GNEBSe Grp ee IAs eee LOR ds BS 3 3 49°4 O°8 
S6°S8 45°36 cobs kee Lo 15 














The diet would contain four grammes fat more than the first. Reduction in cost = 15-413 — 11-5775: 
== 3-8355 milliemes. . 
From the apparent reduction must be deducted in 1 and 2 0-294 milliemes, the difference in the 
price of 936 grammes wheat and millet bread. 
Then No. 1 would effect a reduction of 4:1523 milliemes. 
INOARE ais * ie SOE 3:5615 4 
NoTE.—The above figures for the total cost of diet must be reduced by 0-06 milliemes. The price of salt 0-02 and 


dugqa ‘077 is not included. 
It is suggested that the cheese and extra bread should be given with the early morning meal. 


3. In order to introduce more fat and provide a substitute for the cheese there appears to be no- 
reason why fil suddni (the ground nut, Arachis Hypogea) should not be taken advantage of. 
The following would be the details :— 











Biological 





Protein. Tax Calories. Cost. 
~ Milliemes. 
Cc. 79°9 41°3 2, 963°O | 10° 24a2* 

78 grammes bread napintas pa ass hat ee heN, aM Ks 8 hee Bre 1°56 174 0° 5325 
25 e fal sudani BGR ee te 4°25 2°62 13727 0° 4342 
88°5 45°48 3,280°6 | 11°2117 














Reduction of cost on present diet = 15-413 — (11-2117 + 0-274) = 3-9273 milliemes. 


foae0e 25 


The 25 grammes ful sudani might be given crude with the morning bread—ten dirhems form roughly 

a small handful of the unshelled nuts—or experiments might be made as to the possibility of boiling 
-the nuts, mixing with rice and serving them as one of the alternative cooked rations. 

It is to be noted that the fal suddni adds 11-25 grammes of fat to the ration—an important con- 

sideration in view of the fact that there is some deficiency of fat. It is probable, however, that it would 

be unsatisfactory to give this article daily. 


4. It is, therefore, suggested that the three diets should be distributed over the week, cheese being 
given on two mornings, ground nuts on three, and on the other two days on which neither ground nuts 
nor cheese were given, twenty grammes of onions (or other fresh vegetable) should be eaten with the 
morning bread. 

The cost of twenty grammes of onion would be 0-0681 milliemes. Adding this to suggested No. I 
Diet the total cost, excluding dugqa 0-077 and salt 0-02, would be 11-2683 milliemes. 


If the suggestion were adopted :— 
No. 1 would be given on 2 
ee ee re ye D8 Een 
DOMES ss Ge eee 53 20 


The average daily cost of the diet would be 11-4852 milliemes, a reduction of 3-8678 milliemes daily. 
If the duqga were discontinued, or given occasionally, it would mean a further slight reduction. 
The mean daily composition of the diet is given in Table IV. 


Diet No. II. 


The problem in this case is different to that in regard to Diet No. III, the value of which it was 
desired to improve while diminishing the cost. 
Diet No. II has to be reduced from an energy value of 3,010 (on a wheaten bread basis) to 2,750. 


The value of the diet is as follows :— 











Biological eae 
Protein. ir ; Calories. Cost. 
Milliemes. 
82°7 44°2 3,010 10°845 
(millet bread 
basis). 








1. If 78 grammes bread and 18-8 grammes lentils be deducted from the diet the following results :— 























Protein. ee Calories, Cost. 
Milliemes. 
Existing Diet No. II (wheaten bread) 82°7 44°2 3,010 10°845 
78 grammes bread ... | 3°9 1°56 179°4 0°5325 
78°8 42°64 2,830°6 10°3125 
18°8 grammes lentils 3°61 2°01 60 0°2092 
75°19 40°63 2,770°6 10° 1038 








10-845 — (10-1033 + 0-253) = 0-4887 milliemes reduction. 


2. If the meat ration were abolished and the diet left as it is, the composition would be :— 


iological. 
Protein. Pepe Calories. 
Value. 
T6°7 Bo°.2 2,972 


The reduction in cost would be 1:394 miliemes. 


Whether this diet would be found too monotonous it is hard to say; it might be made a subject of 
experiment, an attempt being made to vary the mode of cooking the beans and lentils to a greater extent 
than at present. 


—at— 


The protein value is almost identical with that of the existing millet bread diet and the energy 
value somewhat higher. 

The diet does not quite reach the protein standard suggested, but the slight deficiency is probably . 
justified by the unnecessary high energy value. The latter could not be reduced without further 
reducing the protem. ‘The difficulty of giving three-quarters of a loaf of bread would be obviated. 


3. The effect of reducing the meat to five dirhems, giving one meal containing meat a week, would 
be as follows, the bread being reduced as in No. 1 :— 














Protein. Biolegical Calories. Cost. 
Value. 

Milliemes. 

Existing diet (wheaten bread) 82°7 44°2 3,010 10°845 
15°6 grammes meat 3 a 19 0844 
Ao A1°2 2, O91, 10°001 

78 grammes bread ... 3°9 1°56 179°4 0° 5325 
75°8 39°64 2,811°6 9°4695 











_ 10-845 —(9-4695 + 0-253) = 1-:1225 milliemes. 











There is, in my opinion, no serious objection to this diet; in regard to protein it is better than the 
existing millet bread diet; its heat value is above the minimum suggested ; this is, however, not objection- 
able. The chief difficulty is the administrative one of distributing to the prisoners three-fourths of a 
loaf when they have been accustomed to a whole loaf. By altering the size of the loaves to 286 grammes, 
the three small loaves would be equal to two and three-fourths of the present size. 

The diet could be improved by the addition on alternate days of twenty-five grammes fil suddm 
{No. II 1, Table IV). | 

Nore.—The effect of this on the Diet No. III would be that the men would get three and a half loaves instead of three 


and a quarter; the ration would thus contain 1,001 grammes of bread instead of 1,014, a difference which might be dis- 
regarded. 











The effect on the suggested diet would be :— 








oie. Biological ee PS d. 32 
Protein, Value. Calories. Cost (daily). 
Milliemes. 
Suggested diet 1aie 39°64 2,811°6 9°4695 
12°5 grammes ful suddni 2°375 1°31 68°8 0°2171 
(8° 195 40°95 2,880°4 9° 6866 
Dugqa O° O77 
Milliemes 9° 6096 














- The advantage of this addition would be in part the increase in protein, in part the increase of 5-5 

grammes daily in fat. The reduction in the cost of the diet would be 0-9824 milliemes. 

The heat value of the diet is 130 calories in excess of the standard adopted and there is of course 
no objection to this on dietetic grounds; the addition, however, cannot be regarded as essential. 

Failing the suggested improvement, it would be advisable to give* with the morning meal raw onion 
or, other fresh vegetable to the value of 0-085 milliemes (equal to twenty-five grammes of onion). Whether 
the dugqa should be given as well is a question which might be left to the consideration of the responsible 
authorities ; the dugga or some other condiment might be usefully employed in varying the character 
of the dietary. The cost of the dietary + 0-085 would be 9-5545 milliemes, the reduction in cost being 
1:0475 muiihemes. 

The energy value of the diet would be 61 calories in excess of the 2,750 suggested ; in view of the 
fact that for some classes of work this is not excessive, no further reduction is advised. 


* No. II 2. Table IY. 
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Diet No. I. 


The present value of the Diet No. I is as follows on a wheaten bread basis :— 


Existing Diet No. I 








The desired reduction could be effected almost exactly by diminishing the bread ration by 100 


grammes. Thus :— 











Biological 


Protein. vee 
Value. Calories. 
Milliemes. 


Cost. 


























2 Biological i 
Protein. Value Calories. Cost. 
Milliemes. 
Existing ... 70°2 3574 2,689 8° 338 
—100 grammes bread ... 4) 2 229°5 0° 6827 
69° 2 33°4 3,459°5 726550 

















the reduction on the cost being 0-6827 milliemes. 


Without, however, baking special loaves for Diet No. I alone, which would probably be difficult 
to carry out, this would mean distributing two and one-sixth loaves as the bread ration. There would 
be no great difficulty in cutting a loaf into six equal parts, but as this might be regarded as an objection 
the following alternative is suggested :— 


























; Biological . 

Protein. Talne: Calories. Cost. 

Milliemes, 

MaeI tLe Pires om". heen eie scat der ct ssn oes ose 70°2 35°4 2,689 8°338 

! 

—} loaf =78 grammes bread ...0 we. 1. vee aa 1°56 179-4 0°5325 
66°3 33°84 2 ,509°6 7°8055 

see 5 OVPT AMOR TICE “G59 Gi cra csesitlesca gosein “ee 1°01 0° 936 d51°4 O°175 
65°29 32°904 2,558 °2 7°6305 

















giving a reduction of the cost of the diet of 0-6075 milliemes. 


It would have been preferable in some respects to have effected a reduction on the beans or lentils 
this, however, could not have been done without further reducing the protein. 

Should it be thought difficult to distribute a quarter loaf—the bread ration being two and a quarter 
instead of as at present two and a half loaves—the only solution would be that suggested above of reducing 
the size of the loaves to 286 grammes and distributing two and a half as at present but of the smaller size. 
If this were done the ration would contain thirteen grammes bread more than suggested, would have a 
heat value of about thirty calories more, and slightly more protein than in the proposed modifications. 

It should be noted that in the provincial prisons where bread is supplied by contract at 9-28 milliemes 
a kilogramme the reduction in the cost of Diets No. I and No. II would be respectively about 0-2 mil- 
liemes more than the amount stated, namely :— 


1-3225 milliemes in the case of No. II. 
0-9075 i 2 Fees he 


SUGGESTED EXPERIMENTAL DIET No. II. 


GENERAL REMARKS. 


In presenting the suggested diets the object has been to provide a regime which could be adopted 
at once. It is, however, hoped that the necessary information regarding other food materials such 
as soya bean meal, the residues of arachis oil factories and oatmeal may be obtainable. Sufficient has 
been said in regard to the addition of the first substance to the diet in the section of the report dealing 
with the bread ration. The possibility of introducing a purely vegetarian diet has been considered, 
the basis of which would be soya meal (ten per cent) wheat flour bread. 


Diet No. III would contain 1,000 grammes of this bread. 


> No. I] 3 99 800 > ” »> 9 
» No. I » ”» 600 29 > > bP 


the remainder of the dietary being made up of the present components with a possible addition of oat- 
meal or oatmeal and millet flour mixed and served boiled as “ stirabout”’ or porridge with the early 
morning meal. 

In regard to the above the following details regarding oatmeal should have been added to the table 
of food values :— OK, 











Jonlinblel wBlaloFical Absorbability| Factor for 


Available 2 “ 
Rae - Fat. Carbo- Egat . Frise of Gross | Biological 
Protein, Value. hydrate. | Value, | in Milliemes. Protein. Value, 
100 grammes oatmeal... 12 4°8 7 64 277 1° 78 1 
(2d. per Ib.) 3-5 








The soya meal bread loaves might be made of such a size that each would weigh 200 grammes ; this 
would considerably facilitate distribution. 

Assuming that twenty-five grammes of oatmeal with or without an equal quantity of millet or maize 
meal were given as a morning meal, the diet on a vegetarian basis would be cheaper than the dietary 
suggested. This would very probably also prove to be the case, even though occasional meat meals 
were given in addition. 

The morning porridge could replace the cheese and nuts suggested, in view of the high nitrogen value 
of the soya meal bread. 

I shall be glad to co-operate in the construction of such a dietary if the Committee decide for 
experimental purposes to get the necessary information and order a sufficiency of the materials. 

I give here a table showing the composition of a Diet No, Il drawn up on the vegetarian basis. 


Experimental No. II Diet. Soya Meal Bread and Oatmeal. 

















Available | Biological Carbo- 


COMPONENTS. Quantity. | tein Value Fat hydrate, Heat Value. Cost. 
Grammes. Milliemes, 
Ten per cent soya meal bread... | 800 53°6 24 ted 356 1,794°4 |  5°356 
Qn Re ee re 25 — — 25 — 230 0°844 
Ricewiihony, heandonstisd) aks 50 3°25 3 0°4 38 165 0°5606 
Lentils Si Neils ike eee Se teu 75 145 8°03 15 40°4 240 0° 834 
Beans ...c ecb ton en to ee 75 14°15 7°75 Sah 40°4 239 0°698 
Qatméal? S* | CR eae 25 “3 1*2 1°75 16 94. 0°375 
Onion: JA%s 3 eee eee 125 — — — — — 0°0425. 
Vegetableg sss Sc eae aU 1 5 — 3 16°53.) -0°322 
DGGE, ORS cede vee eaeea 2 GUY e: — — — 0° 022- 
Salt <5) Veg tie oe 13°95 _ — — — — 0°02 


S| || | | ———_s  ——— 


— 89°5 44°48 | 41°95 | 493°8 |- 2,778 9°0339 


= 55 


This diet conforms to the standard but cannot be considered very liberal. If instead of 800 grammes 
bread, 856 (as in suggested Diet No. II) were given, the rice being 31-2 instead of 50, the heat value would 
be about 2,850 and the cost 9-2115 milliemes. 


It might be useful to give more onion or duqga in the diet to allow of more flavouring. This diet 
ought, however, without any addition, to be sufficient. 

There are certain general remarks which may be made. 

Some observations made at Tira by the Governor of the prison show that the bean ration as dis- 
tributed is most uneven, there being in some cases a difference of more than thirty per cent in the quantity 
of beans distributed to individual convicts. This is due to the fact that the beans are given with a 
large amount of liquid, the whole being stirred up and ladled out. It would be preferable to have the 
beans and liquid in separate vessels and to use a ladle known to hold the correct amount of beans when full. 

It is in fact the great objection to the bean ration that as distributed at present it is quite possible 
for a prisoner to get thirty per cent less than the estimated amount. 

The lentil ration is much more satisfactory in this respect, being in the form of a purée easily dis- 
tributed in equal quantities. 

The meat should be minced by a machine sufficiently finely to be distributed with some sort of 
measuring ladle. At present I feel sure that there are the same irregularities as in the bean ration. 
A mincing machine would in fact save time, as at present the meat is cut up into cubes by hand. 

As regards the oil, here again some measuring contrivance should be adopted. The oil should not 
be poured into the soup vessel, stirred up and ladled out with the beans and liquid ; it is highly improbable 
that it is at all evenly distributed. : 

This question of accurate distribution is of great importance and should be studied with a view to the 
introduction of a better system than exists at present. 

Lastly, the Inspector-General is, I understand, desirous of increasing the morning meal. This should 
undoubtedly be-done. At present the convicts have a fairly heavy meal at 11-12 a.m., another at 6 p.m. 
At 5.30 a.m. they receive one loaf of bread and some duqga, that is, they go for practically eighteen hours 
with one loaf. In the suggested diets improvements have been introduced in this direction. It would, 
however, be more satisfactory if some beans, lentils, or porridge were given. For example, the Egyptians 
are in the habit of eating ful medammis* with the breakfast. This might well be introduced, the 
midday meal being diminished in amount as is customary in the country. At least half an hour should be 
allowed for the morning meal; the present arrangement is most unsatisfactory from the dietetic standpoint. 

In regard to the dietary arrangements suggestions have not been made; this should not be 
difficult. It must, however, be particularly noted that the amount of protein should be as nearly as 
possible equal on different days. . 


I have the honour to be, 
Sir, 
Yours faithfully, 
(Signed): W. H. Wiison. 


TT 
. 


* Boiled beans mixed with some oil after cooking. 
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TABLE I. 





























Absorption 
Biological * f z Cost in | Coefficient | Coefficient 
100 Grammes Available Value Fat ad oe eed Milliemes | 0" pre Biological 
of Food Materials. Protein. of a “ie : per 100 : Value of 
Proit Available. Jin Calories. Giinwien ub es hicin, 
(estimated) 
Wheaten bread... 5 2, Sah | A7*5 peo d | 0 6a2e 75 Set byes, 
Millet bread * : ood 1°36 leo 45 212°5 | 0°6577 oD Lj25e> 
Five per cent soya “meal 
wheat bread . suse Rie a°8 2°5 1°54 45°38 226 0° 6760 79°29 | 1/2°32 
Ten per cent soya meal 
wheat bread ... 1... ... 6°7 3 LSet 44° 224°3 | 0°6695 took 1/2°25 
Meat Sooutis week seecpes see nee Lo 4 — 120 5° 347 95 1/1 
Oil ait ory bass = — 100 —_— 920 note —- — 
Rice 6 Ries Abas eden 6°5 6 04 76 Sa0*O jel Loe 80 y ia Bg | 
Lentils PASO Fras er ar Es: LOT 2 34°8 324 i ee a PS 70 1/1°8 
DeknS ae ear pale be 4 6 10°3 2 o4 BITE 519028 7T- 70 1/1°8 
Fresh y evetable COTE 1 O°5 — 3 16°5 — — _ 
Cheese ie sath LS 12 16 — 197 o°2 uo V1 
Cheese (Maltese)t ... ...| 12°84 | 19°84 | 12°68] — Tfetorro — — 
Cheese (skim milk) + areal ral 1°23," — — 3 — — 
MPSS Re Ce eases eck 7°38 2°3 4 i ary 344°3 | 0°82 75 1/3°4 
Millet t ved bie pide 4°45 1°78 2°8 66°5 309°9 | 0°82 oo Wear 
Milk (bnfialos§ ae ties's STA Re Sees ate 4°0) LOST 2 — — 
Soya bean meal... ...| 32 17°8 2°1 28°5 269 0°8 80 1/1°8 
Dried dates (agwa) Ws 179 0°9 0°6 47 253 2°44 a 
Fil suddni (shelled) meri he 1040, 5} 40 16°8 62 1°787 70 1/1°8 
Potetoesig aca ee es 35 i Mel § 1°27 O°15 20 91°4 | 0°6 SO 1/1°26 
WJatmeal —.. ets case eet eee 4°8 7 b4 Old 1°5°(?) 78 1/2°5 
AW hidhtal.. - DEE 9°6 3°8 lsd 67°5 325° 8»1,.0°933 7d 1/2°5 
Olivess tcdes cate ies! ect QOS Ox 20) 5 216 — — a 
| PALE gr ee eer ae Sear | ee | Or4 25 66 507 7 aoe = 
TaBLE II. 
COMPONENTS. 
DETAIL. As Fresh 
Oil or or Beans : 
Bread. | Meat. Batter Rice. ies ek Beans. | Onions.| Vege- | Flour, | Cheese. 
a tables. 


SS | | I | J J | — 


A. Old hard labour previous 
£0. L898 5. ganna sites ase a Oe leo sO yiibe see enh eee 26 12:5 eireds — — 





B. Hard labour No. IL, in 

use 1898-1899 ... 0.) (882 °7-36°3 | 58°11 O74 41 62P 41-6 015-6 eT Saeie 
C. Industrial No. II, in use Mean 

1898-1899) So) ae nes) TIO BE 2) ALE G2 aa OE Ole 1 6 ay ee ngs 
D.- No. 3; B698=1399 0 ieee > G67: — {265 23°4 | 46°38 — 1336 78 62°4/) ; 
EK. Bread, 1898-1899 ... ...| 780:| — — — — — 78 — — 
EF. No, L1T,.1900-1905 |. 93865) SI 2°73 s coe Se) oi aero ee 18°7 75 a 
G. No. IT; 1900-1905 ../. ...|. 780°) 12°53.) 31°2 i s62"4 37°41 a7 1ST To — — 
H. No. I, 1900-1905... ...) 624] — | 15°6 | 46°8 |:87°:4.). = |.12°5 re) — — 
I. ares 1900-1905 28 cts) 680 — — — —_ — — 8 — — 
du. HIT, 1905, ee ae 946 1118°5 1°25 ar S1onG 2h fo 12°53.) 100 — — 
Kuvonlise see iol OSG BLA 51°2.4°75 75 12° 100 — — 
Le-Now] mae Meee bee. TBO 2) ee ey a) aa re 75 12°59" 1.100 — — 

ice 34 an ae 78 ts sae 


M. Bread soe wae eee eee 780 ee = 











From analysis by A. Lucas. 
Public Health Department Laboratories. 
McKay, loc. cit. 
<3 Koenig “ Chemie der Menschlichen Nabrungs und Genussmitteln,” Vol. 11, 

gq aumensas analyses of the flour and bread used in Egypt tend to show that the figure for fat, 1°5 per cent, is much 
in excess of the normal content. The true content would be from 0*5-1 per cent in bread made from better grade flour. 
The figure 1°5 per cent is from analyses made some years ago of bread made mainly from Egyptian flour comparable to 


” 


” 


Grat+ + * 


whole-meal flour. 
** The biological value of millet protein is taken as being equal to that of wheat protein ; there is no experimental evidence 


on this point. See p. 45, foot-note. 


ome Biological Protein y acoara Energy Value 
DETAILS. cn ‘ Value of | from Animal Fat. les rie in 
givens Protein. Sources. Fiv _? | Kilo.-calories, 
ive per Cent. 
No. IIL Diet :— 

WRPESGLOTO L698... seth er ak 12°9 ol 8°28 29°7 524 2,786 
Uh UE See ae nee 77 39°5 6°89 86 569 3,436 
USS) AOS pale 2h gla eee 74 3775 6 56 546 3,056 
1905 (wheat bread)... ...| 96 D7°8 22°5 AG 547 3,058 
1911 (millet bread)... ... 83 53°34 2275 46 eV A 2,987 

oT RE] oY I A alate 89°2 45°28 7 48°9 588°3 3,218 

Di Gy ELM BI8- 1899 ae Sc 68°5 34°5 6 Boss 529°5 2,978°5 
it SOULS. oSaset verdes HE: 25° 4 Fh 48 460 2,561 
1905 (wheat bread) ...|  82°7 44°2 6 43 553 3,010 
1911 Gmillet bread)... 69°7 33°7 6 43 526 2,844 
Betgvested: Deo. ee 78° 175 40°95 3 A7°8 522°7 2,861 
Gott, LODOSIOOOS Cites ees AQ ary — 38°5 AQ4 2,216°5 
BOI O = RI Se eee ee ASS 20) -— 23° 5 345 1,890 
1905 (wheat bread) ...|. .70°2 35°4 mae 37 499 2,680 
1911 Gillet bread)... 59°2 31°32 — 37 480 2,556 
pIUgPOsted Cee cina e.g ot 65°29 32°9 = 36 450°5 2,442 
Bread Diet 1898-1914 ... ... 38 16 — 12 375 1,803 
Millet bread Diet 1911 ... ... 27 Il — 12 354 1,679 
For Comparison :— 
Mek ays: Dietah ta )Meicest-..ch 2: 82 36 — 30 (?) 532 2,810 
» ga Ld amniodswanlees of Os 0 333 — 28 (?) 598°3 3,168 


TaBLe III. 


Diet hitherto in Use at Egyptian Prisons, with Suggested Modifications. 























* For same class of prisoners as Egyptian Diet No. ILI. 
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TaBLE V.—Effect of Replacing Millet Bread by Wheaten Bread, 
with no Other Alteration. 





























Biological Value 

DETAILS Protein Pat nae ae of Protein, 

ae Says ae Hydrate. Value. Relation 
to Minimum.* 

Hxisting bread. Greivva ste sus al ye dine te tos, [hee 12 304 1,644 | 11 — 19 

Ditto wheaten bread pS Els fe bea ep eee YB fe) 12 373 1,766 | 16 — 14 
NoOUbsck Chet tr: Gs te eben esi gat? cap y OO aL 4S8O 2,495 | 29°3 —5°0°7 
Noi) Pwhentet tense tes: > ia daheseenly «suite ey OF 37 499 2,016 :)033° 0 43'T 
IN Gi UE Ie GaSe ae orice: cass be'seds\ pone) wax, <ectey 0070 43 526 2,784 | 36°9 + 6°9 
Now (EE weme tes eee cee se Ot Manca tee nl eee] LOAD 43 553 2,945 | 42°3 + 12°3 
Dip IMSEATI > 257) Wiig gee eval San dae shen iow OOO 46 521 2,851 | 51°9 + 21°9 
eee r ee MOALEI coin oss eis getieamer abe eieent. OO! O 46 547 3,010 | 56°3 + 26°3 








In this table millet (Sorghum vulgare) is given the available protein value of 55 per cent ; wheaten 
bread protein is assumed to be available to the extent of 75 per cent, the value given by Rubner for 
medium quality wheaten bread; Atwater’s figures are considerably higher, and if we assume that 
81 per cent of the protein is available, the figures would be as follows :— 




































































; Sarbo- 
DETAILS. Protein. Fat. san be Heat Value, 
read MiGhy ~ paee E, Beli eet oie ee | Eee atom ba aS 42 12 373 1,783 
jah cl BS ee PE AH Oa URE CR na ne ies 37 499 2° 633 
PACU cal as iss aes o sece te te CF « Fhe nab al Selah Oh ayy sete 83°2 43 553 2,959 
NOTE Te? Aayo: Sra apts sith A ae 0b Ss i Pa 96°8 46 DAT 3,024 
Compare with Dr. Kirton’s diets (see above). 
Taste VI.—Results of Analyses. 
s s 3 5 J gs = Pe 5 
g SAMPLE. Mio fh eae Sh Beet ee lS ANALYST. 
= e ae his : = = 
z 7, ou ~ oe > 
“ag % | % | % | % | % | %| % 
1| Wheat bread (Minia) ..........) 6°75) ‘— — | — | 35°6| — Lucas. 
2 x >. Usiiibin-el Kom).t 7" 2ol) —= — | — | 38°8 es 
3 x eee UT ire) yy eet TAA pS gia 3| Wepre eri he) Chea 
4 45 aces GHOspibal legen oas.t boot =.) O48 2°29] 0°54) 35°6| Pappel. 
5 hoMillet- bréad- «Clara ashes Se Ol 82 — | — | 42°5| Lucas. 
6 mt Big id Meatiohin be. gh os out \ teed Lares — | — /31°8 4 
ot | 9 4 rei etentares tO dye dk Ol 2°40) 0°80; 41°9| = Pappel. 
: Hoe Qe Si3 — —, 
8| Wheat flour (Lower Egypt)... Bs es | pike hee hf Lucas, 6 samples. 
9 soe (Upper Egypt)...|..—74 | 10°6 —}—}|— f 1 sample. 
10 a «. = (Russian) =... a ee re eae Gig | : aiitlon: 
Byer Ree serpin) s.r pmer by 27 Chea ee a 
are So ier abt 
12 as » (Indian) ‘ i _ t - | ey eg ak 
13 (Tara) BEN Gam he _ 8°3 ; 





14| Millet flour (Tara) SA ee baie ie 
15)..Wheat,<,,. ©. Crench) “v1... 
16! Flour iSihia 4 s,s YORE RS 





0°47 2 
eae ae 9: 0°47 (973% 
19 5, (Russian) - 10°68} 10°8 0°60 13°3 ‘4 
20 bes SG habs 10°25) 10°3 0-86 1428): dont 
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Nae 
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i 
Sabep, 
Ser or kos KS bo GS. bO GOSS 5 
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we ss 
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22 6 11°62} 12 0°50 11°8 = 
23 x Ve e.g 11°87} 12°6 0°57 121 F 
24 » (Egyptian) 9°62). 9:5 0°68 13°2 e 
25 » (Russian) 10°25) 10°1 0°60 13°4 _ 
pe ae tin Paes 10°18} 10°2; — 0°58 13°4 " 
yee tonya pean i tee) AD 480 — "2 *T 5 a 10°1} Lueas. 
Lentils (Egyptian), -.20 90.2.) 27°60) — 11:00) 58°22) 371 |-4 5*5| Beam. 
Beans petit vatihex ce ivkcacy nie. oth O. | oa he — a Lucas. 





* Minimum biological value of protein should be 30 grammes, v. page 41, 3. 
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APPENDIX VII. 


MEMORANDUM. 


It has been found that certain inconveniences would result from confining the proposed experiment 
in prison diets to the months of June, July, and August, and that it would be desirable to have experi- 
ence of the effect of placing prisoners on the diets proposed during other than the hottest months of 
the year. 

Three alternative schemes have been proposed of which details are given below. 

The question will be discussed at the meeting called for Tuesday next, May 11. 


A.—Present Scheme. 


Selection of convicts and filling in of details from prisons register by prison authorities before May 15. 

May 15 to May 31—Preliminary medical examination. 

June 1—Feeding three different diets commenced. 

June 1 to August 31—Fortnightly medical examinations. 

September 1 to September 15—Ultimate medical examinations. 

Extra prison staff required from May 15 to September 15; experimental staff (medical and clerical) 
May 15 to September 15. 


I am informed that the extra.prison staff will cost L.E.55 per month. 


Cost for four months of extra prison staff ... ... 0... | L.E. 220 
Experimental staff—Medical assistant at... ... ... ... LH. 20 
Second medical assistant at ... ... 15 
Clothes yo et oy aia ot a bots das eae oh as ata Ban ae 8 
Travelling: expenses, ..2 2s. oo.ct cs de ap eS el Te 6 
49 

For tfout-monthsw sie: ea hice sececeagennee hava oie aye gue eames 196 

Ota. “tee es L.E. 416 


B.—Scheme postponed till Autumn. 


Selection of convicts and filling in of details to be ready by September 25, 1915. 
September 25 to October 7—Prelimimary medical examination. 

October 7 to January 7—Feeding experiment with fortnightly medical examinations. 
January 7 to January 21—Ultimate medical examination. 

Staff and expenditure as in A. 

A report on results would be available early in February. 


C.—Extended Period. Modified Scheme of Experiment. ! 


Selection of convicts and fillmg in of details by May 15. 
May 15 to June 1—Preliminary medical examination. 
June 1—Feeding commenced ; continued till December 1. 
June 1 to June 30—Fortnightly examinations as laid down. 
July 1 to October 15—Fortnightly examination to consist of weighing with one measurement, 
e.g. biceps, and noting of any change in conditions, one medical assistant being retained for this work. 
In my absence Dr. Kirton, or in his absence some other medical man shall be designated to whom reference 
could, if necessary, be made. 
October 15 to November 30—Fortnightly examinations, full (the full assistant staff being required). 
December 1 to December 15—Ultimate medical examination. 
This report would be available early in January. ~ | opeitaelg 
C. would involve extra prison staff for seven months at L.H. 55 385-00 
May 15 to June 30, October 15 to December 15, full medical 





staff, three and a half months, at L.H.49 ... .. . 171°50 

July 1 to October 15. One assistant, with travelling pan 
three ‘anda ‘half ‘months,’ ati, 23.2; 25 esi eee vos 80°50 
otal es. <306 eed OO 








May 8, 19165. 
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CONDITIONS TO BE FULFILLED IN PROPOSED EXPERIMENTS. 


_ Tae PRESIDENT OF THE COMMITTEE ON Prison DrEtTs, 


Str, 


Dr. Kirton and I have considered the conditions required in such an experiment as that proposed. 
They are as follows :— 


1. The experiment should be made on three groups of prisoners, each group to contain not Jess than 
fifty individuals. 


2. After the selection of 150 convicts, the duration of whose imprisonment previous to the date, 
at which the experiments will commence, should in no case exceed four years or be less than two months, 
the whole group should be divided up on the basis of the information detailed below. 


Note.—In making the selection it would be as well to include examples of all classes of prisoners (/fellahin, profes- 
sional, etc.) found among the prison population. 


Information required :— 


(a) Duration of imprisonment up to present date. 

(6) Type of labour on which the man is at present engaged. 
(c) Has the convict previous experience of quarry work ? 
(d) Has he been on the sick list; if so, how often ? 

(e) Is he known to suffer from any disease; if so, what ? 
(f) Type of employment before conviction. 

(9) Age. 

(h) Weight. 

(1) Height. 

(j) Percentage of hemoglobin. 

(k) Presence of bilharzia. 

(J). Presence of ankylostomiasis. 

(m) Presence of albuminuria. 

(n) Presence of glycosuria. 

(0) Condition of lungs. 

(p) Condition of heart. 


The details a, b, c, d, e, f, would be supplied by the prison authorities. 

The details g. h, i, 9, k, 1, m, , 0, p, would be filled in on a form by the medical man appointed 
to conduct the experiment. This preliminary examination is essential. It would probably not be 
possible to examine more than fifteen men daily, the examination would, therefore, take ten days. The 
details would be returned to Dr. Kirton and myself. The three groups of fifty would then be made up 
in such a manner that each group would contain equal numbers of similar types of individuals. 


3. The men should all be engaged if possible on the same class of labour in the quarries. If this 
were not possible, an equal number of men from each group should be put on some other class of labour. 

For example, supposing it were impossible to find continuous work in carrying stone from the quarry 
to the surface for more than 120 men, ten men from each group should then be put on some other class 
of labour, as for example, loading stone into trucks. 


4. During the course of the experiment, which should continue for not less than three months, each 
convict should be examined once every fourteen days. This allows ten days during each fortnight on 
which examinations would be made, fifteen men being examined on each day. This would involve 
- fifteen men being kept off work during the morning, Thursdays excluded, as the examination of men 
on Thursdays would involve these men having no work on that day. If there are no reasons to the 
contrary, one batch of men will be examined on Friday morning, Saturday being excluded, as it is 
thought that the complete day’s rest on Friday would remove the effects which might be due to fatigue. 
Batches of men of fifteen each would therefore be examined on Sunday, Monday, Tuesday, Wednesday, 
and Friday, the same batth being examined on the corresponding day in each fortnight. 


sa SNS 


The details of the fortnightly examination would be as follows :— 
(a) Weight. 
(b) Chest measurement at level of nipples, the arms hanging at the sides during normal 
breathing. 
(c) Circumference of calf three inches below lower edge of patella or at the largest part ; 
the man standing with the heels five inches apart. 
(d) Pulse rate and character of pulse. . 
(ec) Ergograph tracing. 
(f) General appearance. , 
It is estimated that such an examination would take fifteen to twenty. minutes; with practice 
possibly less. The results would be entered up in a rough notebook and copied afterwards into a register 
kept for the purpose. . 


5. It would be essential that there should be no intermission in the work during the duration of 
the experiment. 


6. A man off duty from accident or sickness for more than ten days at one period would be excluded 
from further participation in the experiment, as also would any man the state of whose health appeared 
to make his further participation unsatisfactory in the opinion of the persons conducting the experiment. 


7. A prisoner included in the 150 who reports himself sick or suffers an accident should be seen by 
the medical man conducting the experiment in conjunction with the prison doctor and the question 
as to whether he is or is not fit to work should be decided by them conjointly. 


8. The medical man conducting the experiment should from time to time be present at the issuing 
and distribution of the rations and should occasionally check the quantities issued to individuals. 


9. The medical man conducting the expermment would be occasionally required to ae and 
examine urine or other material from selected cases. 

It is clear from the above that anyone appointed to conduct this experiment would have to devote 
his whole time to the work, and both Dr. Kirton and I are of opinion that he should live at Tira or wherever 
the experiment is carried out. We both consider that in some ways it would be more satisfactory to get 
the services of a competent Englishman, but that failing this it would be possible to find an Egyptian 
qualified, with supervision, to conduct the experiment. 

The proposed diet sheets will be forwarded as soon as possible ; it is, however, not possible to make 
a final selection of the SP EES D HEY ae until the present prices of the commodities involved have been 


obtained. é 
Yours faithfully, 4 


(Signed): W. H. Witson. 


Nore.—The groups are restricted to fifty, as it was thought that this number would probably be sufficient and that it 
would be difficult for one investigator to deal with more than 150 individuals. It would probably be advantageous to extend 
the number to 100 in each group; the results obtained from the larger number would be undoubtedly more conclusive. 
This would imply the employment of an assistant to the medical man conducting the experiment; the assistant should also 
have had a medical training, although the latter point is open to discussion. 

In mentioning three months it is understood that if conclusive results are not visible in that time the Arratedinents 
made should permit of the extension of the period for a further three months.—W. H. WILSON. 


DIETS TO BE MADE USE OF IN THE PROPOSED DIETETIC EXPERIMENT. 


THe PRESIDENT, Prison Diets CoMMITTER. 


Sir, 


I send herewith the detailed composition of the three diets in question, yi B, and C, 

A is the existing Diet No. III, the bread being made of millet flour. 

B is the diet suggested in my memorandum, containing a smaller amount of meat than does the 
existing Diet No. III. 

C is the proposed diet contain no meat. 

B and C containing wheat bread and not millet bread. ue 


5 


It will be seen that in spite of the high energy value as compared with A and B, the biological value 
of the protein in C does not reach the standard adopted in the memorandum referred to. To reach the 
figure 45, it would be necessary to add considerably to the leguminous elements of the dietary or to add 
_a further fifty greinmes of rice daily; the heat value of the diet would be raised to about 3,500, but the 
food wonld be objectionable owing to its excessive bulk. It has, therefore, been thought better to be 
contented with a biological value of 42 for the purposes of the experiment. 

It has been suggested that in view of the low price of millet it might be advisable to replace the 
wheat bread in the experimental diets B and C by millet bread. 

A saving could be effected on-this head of 1-65 milliemes. Owing, however, to the low value of 
millet protein, it would be necessary to add twenty-five grammes of beans, ten grammes of lentils and 
twenty grammes of rice, the cost of which would be 0-894 milliemes. The balance would be a saving 
of 0-7589 milliemes. The diet would probably be unsatisfactory owing to the objectionably large quan- 
tities of beans and lentils. 

I have introduced for comparison a diet sheet in which ten per cent of soya meal is added to the 
bread. It is obvious from the amount of protein, the biological value and the cost that this addition 
would produce a diet having great advantages as compared with those proposed. 


I am, Sir, 
Yours faithfully, 
(Signed): W. H. Witson. 


Norre.—The figures given represent the mean daily amounts of the various components. The daily 
distribution and the distribution of these components into meals will be carried out on very much the 
same lines as those adopted for the existing diet. This distribution will, however, require careful study 
and may entail some alteration in the diet sheets ; such alteration will, however, consist mainly in a 
re-adjustment of the quantities of different components and is not likely to lead to any addition either 
in quantity or cost. 


Mean Daily Composition of Proposed Diets. 

















EXISTING No. ILI. PROPOSED SMALL MEAT. PROPOSED NO MEAT. 




















COMPONENTS. Amount Cost Amount Cost Amount Cost 
in in in in in in 
Grammes. | Milliemes. | Grammes. Milliemes. Grammes. Milliemes. 
Bread (wheaten) Paps eee ee aaa — — 1014 isos 1014 ide 
ete atti | Santee aes ae en Dee Jt Bi ie 
EGR et eae cee iaieg Se oe eet ec LGD 6° 336 OLE 17668 — — 
AJIUCERR Ve cc boca ee be ee boos 3 25 Q°s844 25 O° S44 25 O° 844 
pints” 2) ah asl eiee Gls. ae mmeees Coa etn B74 0° 409 37:4 0° 409 5V 0° 5606 
UL TT Rae eee Py ee Gane aoe a 36 °2 0° 625 61*6 ()° 6856 7d 0° 835 
Beapapris.aarhs UG govieen ohn. G vee! des 7) 0°658 (BE 0°658 75 0° 658 
WY bea tis oe Red ss SIRE oot es = — —=- — 14°2 0°143 
TIGR. ARP ic Bean, 12°5 0° 0425 12°5 Q°* 0425 12°5 0° 0425 
Freshivepetablessise i... ... 5.501 <..|..100 0°322 100 0°322 100 0°322 
OAS TE ae Rate on a ee — — 10°7 0° 1616 10." O° 1816 
Chae ee A ea ky os ae 71 | 0342 71} 07342 
Duidgie tic) eee 7 ha ag 0°02,.,  — ee se an 
raliebetbnea i. cc. ta ays rea ersten 120 O02 15 0024 15 0-024 








14 +6965 le 3 12° 6989 11°4797 
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Comparison of Proposed and Existing Diets. 





PROTEIN. 
ae Dae Hen tos i hay HeahiWataie 2 
Existing No. 3 Diet... 00 ee AL 82°6 51°69 2,923°3 
Proposed containing a small amount of 
meat 88°81 45°26 3; 241°9 
Proposed no meat ... C 87°73 42°08 3,339 
ae, ouet Pro haat Pete a Ciehee Epebn ene 
grammes. |(@vailable).| of Protein, hydrate. | Kilo, Calories. 
A. ET OaNs Be Pe ce ne ae ee cee 
Millet bread 936 31°8 12°73 | 14 421°2 | 1,989 
Meat ... L1G HF 225 22°95 (4°74 — 142°5 
Oil 25 — = 25 — 230 
Rice... 37°4 2:5 2°24 0°14 28°4 125°3 
Lentils 06°2°| 10°8 6 1°12 30°3 182 
Beans ... 75 14 7°72 125 40°5 238 
Onion se 12°5 — - = _ 
Fresh vegetables 100 1 O°5 — 3 16°5 
Duqqa... = — na ton a a 
Salt 12°5 — — — — — 
3m 82°6 51°69 |. 46°5 523°4 | 2,923°3 
B. 
Wheat bread [1014 | 50°7 |. 20728 | 15-2 | 481°6 | 2,327 
Meat ... 31°2 Ds o°9 1°25 Swe 36°4 
Oil 25 = 25 — 230 
Rice 37°4 279 2°24 0°14 28°4 125°3 
Lentils 616 | 1178 6°59 | 1°23 | 33:2] 196-5 
Beans ... 75 14 7°72 175 40°5 238 
Onion ... 12°5 — — — — — 
Fresh vegetables 100 1 0°5 — 3 16°5 
Ful sudani ... 10°7 2 1°12 4°8 1 60 
Cheese fie: 0°91 O°91 0°9 — 12°26 
Salt 15 — “Ss = on oar 
— 88°81 | 45°26 | 50°02 | 588°5 | 3,241°96 


Cost. 


14°6989 


12° 6967 
11°4727 


Cost 
in Milliemes. 


5°42 
6°336- 
0°84 
0°409 
0° 6254 
0658 
00425. 
0°322 
0-022 
0-02 


14° 6989 


7°52 
1°668 
0° 844 
0°409 
0°6856- 
0°658 
0°0425. 
0°322 
0°1816 
0°342 
0°024 


12° 6963 


nab foe 








Amount _ | Biological Carbo. | Heat Value ore 
ee ee ce protein.| | bvarate. licito,Gatories,| it Milliemes, 
C. oS ESA a ea ea 
Wheat bread ... ... ... «| 1,014 50°7 | 20°28] 15°2 | 481°6 | 2,327 7°52 
BOT: °c cues weenie ress pe D5 as 25 — 230 0° 844 
Hine cease use st ict ssh DO 5) a oe 38 166 0°5606 
Hientiiseeoi cise | 75 14°5 8 1:5 | 40°5 243 0° 835 
De ee aL 772| 1:5 | 40°5 | 938 0°658 


VIRERAME ET teres. 6A San (eral eke 14°3 1°37 0°55 | 0°24 9°65 46°6° 0°143 





PPM re release lunge Songs sae} .s|, de O _ — - — = 0°0425 
Fresh vegetables ... ... .../ 100 1 0°5 — 3 16°5 0° 322 
Br SURERY ges) herd ade uke meh oy LOT Tey 2 1°12 |. 4°8 1°8 60 0°1816 
SOGGNONe dese ieis cake Obes as. ick 0°91 0°91 0°9 — 12°26 0° 342 
LSS SPENSER orate Cae 6d — — — — 0°024 . 


S| > | 


re 87°73 | 42°08 | 48°62 | 615°05 | 3,3389°36 | 11°4747 


Diet containing Ten per Cent Soya Meal Wheat Bread. 
Introduced for Comparison. 


‘Ten per cent soya meal bread ...} 1,000 67 30 15 445 2,240 io 

Oileter yee eee AS OR ae a3 25 te 230 0° 844 
Pee eer ae ns pial, BO 325 | 8 0-2 | 38 166 0°5606 
PoMiiMlacvte ne eer eas A vel 15 14°58 Phd 243 0°834 
Benth Ce cds oe cae| AB 14 7:75| 1:5 | 40 238 0°658 
Webens are ee es IAS PotBS OSR ts O° 94-12 9° 65 46°6 07143 
WO paddies 8 eer. T Pe £12 [a8 1°8 60 01816 
Onions 255 — — te a a — 

Fresh vegetables ... ... ...| 100 1 0°5 — 3 16.5 0° 322 
Rate ei ohh ret. epee 1s — fe Hs = eu 0° 024 


es | | | | | 


= 103°12 | 50°92 48°24 578°45 | 3,240°1 10°8673 
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